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,ubangstrom 

Microscopy 

MaicimK m if hi in v 'oliH si.iir gi*<i|iliiM<iMv 

geochcnihis. and iniiifi.ibiKisis .tic lu-i • •miii^r 
increacingh ininrsird in rx.iiiiining miiI.iic-% 
of crysuls ai uili.diigli lonliinmi. Mnilnii 
scanning ii.uMiiiv»inii i'Ii-iIkhi mu immh|i\ 
(STEM) in I ini' ]'!*"■ Iiavr i(-Mi|ii(i<ni n! Iu-iu-i 
llian H) K »« <HM» .\) .« iv»nMinm-m l»n 
studying mic KM-xstiliitiiui Ir.iimrs m nitials. 
EJccirnn min"Mii|>\ •>nd mil icijunlilmm-u-i 
iec1mi(|iiL"* liiis «■ i'l'H'inf si.iiidaid in ilir c\- 
aniiituium <>l Miii.iu 1 h-.imn-s nt puiisiii-H 
ervsiak riii’ir u'ln.iin nnnn'iuiis |«-.iiiii «■%. 
attiinic clnsU'i s, l.iliii c ]nimt nssi.iK ami dr- 
feci piifiKiiiiriia lti.il haxr nm lirrii icmiIvi-iI, 
bui which will hr .iinrii.dilr in ihr nrwlv in- 
vented « •inning linn irling iniiinsmpi nn-ili- 
ods. 

Remit wink ir|'»ilrd in ilir iMM Ucsr.inii 
Labuntioi y in /hi it ii nn iudrs m .inning rlri - 
iron tiiiiiioiing imMsinniiiiiis nl mu (airs in 
which lilf vritual irsniiitiim a<liirw-d was 
belter llian ID 11 in, iln* limi/unial n suhitinii 
being ahmii ii - ID 1(1 in lalmui iu» laigr 
atomic diainei its). I hr imagi- lniiMii|i I mm 
successive scanning rasins irstdis Innii ihr 
vertically resolved irliri. fnlikr rinlmii mi- 
croscopy and mhci Manning u-ihmipu-s tsiiili 
as auger spccirnsi npv. in wimh nnh-ird. iw<«- 
ditnensional an ass id' aimns mi a ■ ivsial sin - 
face arc .sain | iln I and thrii |iin|ii-itirs asri- 
aged), ihe St!A (' in iinit|iir. as n is smiiriimrs 
“feritd to, fan rrsidiT a small (•••iiimi ■■( a 
• alum. 

■ he Irtlmujiir is still umli-i di \i-|>'|>iii'-iii 
1 ilially il may hr jmssihli- n» ■•In.iiii «pi.in- 
( < c diiia mi hmnl Inigihs, and m iiniiln- 
■an wiih mlirr in hniijiii-s, ■ In - rli-iiii'in Iw- 
? scanned in.iv hr itlrniilird Am.iding • 
r ciillv puhlisln-d disi imum. ‘I KM s, n il- 
■ '‘UW published sr\ rial jiapris deiifm- 
...lg ihe capahiliis nl \ai innii imim'ling («• 
•;e ihe topogi ,i|i|i v id iih I.iI and srmnmi- 
: <iMor silt ('.lies will i nrnrls ammn ii'Miliitmii' 
i -ufwrr, April I. I1IH!I). 

Tlif HIM nhsrrsaiions mas liasr 

:m|ilicuiions in Minis ing ill#- 

thtinirai liinurting rMni. as wi ll as )ia\mg 
practical upplii aiions in .nnmii mn n 'snips 
Hie immrling riln i itsrlf mi ms m this pnn- 
'■ss hecansr ihr svavr lumiimis id rlniiuiis 
■Kiencl im« span- lirvond (In- sin la< r limits nt 

nr solid iiiuiciial. 1 Ims. il isvu iiuiit-i i.ils 

lose to null culiei, hut mu in umnui. the 
1 hllii tii ms id rli'ilmus hum rath i.in 

f, ‘ l f|K. , inling uii (in- null I inn limis nl 
! • rials and a iiiiiiiliri ul mliri l.nluis. 

piulKihiiity u| iiiiiiirling is imnsrly pm- 
poriiuiial in ilir disi.iinr id srpai.ilmn In*- 
tween two mairriiils in a vai mint, ihis dis- 
tancc lieiisg ms the angstrom ss.slr. 

An fieri i on lumirling mil insrnpr m imag- 
ing sysiem lias its u inlr pen linns and its ul- 
tra|ireiisr mn hanisnis. |’«»r mainiilr, ihr ap- 
paruins i*ni]>|(»y(-«| |,y HIM iiiiisisls ul a svirr 
vanned along a Hal sample sin lair willnml 
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'ring in i n mart. I he wire tip radius is *gross- 
l\ Ini mi'll mi the order id only one microme- 
ter. Ilir at dial iiituicling bring between min- 
ncr ulmkcis in (ilaiucim wifltin the surface 
lli'iisinls Uulm-r id the IBM group was 
I| ,, "ti , ii in the Sdrnri’ piece as saying that the 
l un nr ling elicit hrtweeu such sharp filaments 
is hard m predict, inestimably because of the 
ii'laiivrly I Hide injiMutiiioii; 'll is S |ii| 

1*1 1,1 1,11 Is.’ Allot the fst.ihlisimieui of high- 
ii'sohition tDiiriiiiuns, huwever, the system is 
'la) 'If lot ait in mr nr inure. 

I In* prriise pans nl the SCAT system arc 
involved with the niet.haiikal stability of the 
.ipp.naius. Ai lording to A. L. Robin son. The 
'li " w .is it has come in lie known moves like 
an iuthwi •un.' I liac is, the wire tip can he 
moved in three diiucusiuus. The precise mn- 
lions -it c iii liievrd hy a pic/.uclccu ic, muliiple- 
drivr sWrin. As ilif lip scans over the sample 
sui l.u r iwii-iiimensioiiiilly, the tunneling tin- 
lent .Ills as a guide, with the lip vertically 
iii.imiaiiiing loiisiam distance (tout the sam- 
ple. 

I he Inst samples studied by IBM were 
nysi.il silt lares of gold and silicon. Silicon’s 
sui lair, lor example, has imii cell dimensions 
larger and id lower symmetry than the crys- 
tal's average. These siiifacc cells can be niutli- 
licd. In a cleaved {1 1 1} surface, 'die surface 
atoms rearrange their bunds slightly so that 
die direefuld symmetry is lost . . . (T|hc unit 
cell . . . has i lie jargon name (2 >- ().' Other 
1 1 eminent ul the surfaces of silicon crystals 
piodnred larger unit ceils (7 ■' 7, -19 Si nt- 

IIIIISJ. 

A un mg the manv possible refinements of 
vanning tunneling iniiToscopy techniques 
.nr ilinsr that involve "hiaining a deteimina- 
ii"ii <d iliiit. mu wave 1 1 mu ions of surface at- 
"iM s. \ ■ liai .u ii*i isti. id niimeliiig mi rent is 
tli.ii "ii ihr .nriagr u \ a lies with e' A, '’‘ / 
(wlii'ii' ib is dir a vr i age nml 1 mic l imi and il 
is v'paratiiMi !» iwrrn win- prnlie and sample 
^ n 1 ;)»»■(. Ibrspi'iiUi sui I iicv vWitrunh wave 
Inm linns ii mill li.r die in si turn* In hum- 
Miinl mu an aiMin In almn basis and ci«m- 
paird »»itb tliem \. — I’ M/I 

New Atmospheric 
Program 

I he Naiioual Scirnir F« mrulalii m's Divisiun 
■if Ainu >sphcric Stiences has esiahlished an 
Upper Atmospheric- Fncililiei program trhliin 
its Ciillris and 1 *'.k ililies snlion. The pl«>- 
giani will Kuppoti die opcraiiun ol and the 
srieiiiilir irscan li dial uses the loiigiiudimil 
chain of iiu nhei cut scaitn radars. The pru- 
g i.nii also will ensure that the dmin is uiaiii- 
laiiicd as a stiiie-of-t lie-art research loo) avail* 
■able u» all interested and quutiliccl sdcumts. 

l ; or iitldiiiiiiial inloruisilloii. ccnuaci Richard 
A. He! i like. Division nl Ainiosplterii Sciences, 
Nadoiml SdiMice I'ouiulaiiiui, I HOD (1 Street, 
N.W., Wasliliiglmi. DC 80550 (iclephime: 
202-II57-7:W»). 


ISBN 087590-061-8 1982 


Heterogeneous Atmospheric Chemistry 

David R. Schryer, editor 

f \ A single volume dealing wllh the 
*\ a. dynamlo chemical prooeesea of the 
°-i*° /’ \ \ atmosphere: olueters, mlcropartldea 

V .- .*• *\ . ' and particles, gas-solid Inleradlon, 

• /C \ \ A aqueous eludlea,— IhB heteroge- 

^ / N "o-o, o-M-o V J . neou8 reaollona In the atmosphere. 

^ M / 32 papers devoted to an exohange of 

/ %.»- ,1* ') ideas, Information and methodologies 

( i t from the many llelds directly and Indl- 

* v -’ - ^ ” .. redly related to the newly emerging 

O £ • °-r' Bdenca of Heterogenous Atmospher- 
ic- / 'i lo Chemistry. The. papers Ino ude re- 

gegj c/ . * VU view and pew research resutte- Uter- 

F*~£o ' • . , ature on multiphase processes has 

/k . - * been extensive but scattered. ; This 

/ I \ : comprehensive volume Id valuable 


Science Jobs Tight 

In the latest report of the College ri;ice- 
mem Council it was noted that a recovery of 
sorts may be underway far recent graduates 
in science, engineering, or technology. Based 
on a survey of 185 placement offices ai 1G0 
colleges and universities, the College Place- 
mem Survey concluded in its April 1983 re- 
port that only one half as many job offers in 
science, engineeting, and technology tields 
were reported titis year, compared with the 
same lime Iasi year. However, although fewer 
oilers were made, mure jobs were filled. 

Petruleuni engineering graduates have 
commanded the highest beginning salaries of 
all Helds this spring. The average salary of- 
fried lo petruleuni engineers in the class of 
1983 is $31,044 per year, almost a 2% in- 
crease over last year's starting salary for the 
same discipline. In second place arc chemical 
engineering graduates who arc being offered 
average starting salaries of $27,338 per year, 
about 1% higher than last year's figure . 

In other technical fields starting salaries 
ranged down to, and sliglily below, $20,000 
per year. For example, computer science 
graduates, by far the largest grutip in terms 
of number of offers, had average sinning sal- 
aries of $23,1 73. This average was 1.2% 
above last year's computer sciences' average, 
which in turn was higher than the 1981 
average. Uy contrast, students majoring in the 
humanities repotted an average salary offer 
of $14,256 per year. — PAW 

Atmospheric 

Instruments 

The National Science Foundation's (NSF) 
Division of Atmospheric Sciences is now ac- 
cepting proposals requesting only specialized 
research equipment vn it islni tvuTii.it ion. The 
division, within the Directorate l or Astro- 
imniicul. Atmospheric. Earth, mid Ocean Sct- 
entes (AAEO), aims n» in. I to die theme of in- 
i teased stippoit fin i list ru inn nation ol the 
NSF liscl l'.»H4 iuidgel request to Congress. 

Guidelines I'm piopusals tor s|K-> iuli/eil il- 
scan'll eiiutpmciii and iiisti mneniaiion arc 
the same as those for research prupusals. 

Each poiemial major user should describe the 
research pmjetts for which the equipment 
will be used. Some institutional contribution 
is eiicmiiaged for the equipment proposals- 
For additional iuformnlion an the submission 
of insmi me ill at in n proposals, contact the spe- 
lihc pioguin director in the grant programs 
section (see list l>clow) or in the new Upper 
Atmospheric Facilities program in NSFs Cen- 
ters and Facilities section (see related news 
item this issue). Guidelines for proposal prep- 
aration can lie found in NSF publication 81- 
79, Grant* far Scientific and Engineering Re- 
search. 

Specific program directors in the grant 
programs section are Aeronomy program. 
Guluninbas Siyjcc (telephone: 202-S57-7G19); 


Atmospheric Chemistry program, Jarvis L. 
Moyers (telephone: 202-357-9G57); Climate 
Dynamics program, Thomas Crowley (effec- 
tive June 1 ) (telephone. 202*357-0892); Ex- 
perimental Meteorology and Weather Modifi- 
cation program, Richard A. Dirks (telephone: 
202-357-9431); Global Atmospheric Research 
(CARP) program. Jay S. Fein (telephone: 
202-357-9887); Meteorology program, Ron- 
ald C. Taylor (telephone: 202-357-7624): So- 
lar Terrestrial program. Dennis S. Peacock 
(telephone; 202-357-76 IB); and Upper Atmo- 
spheric Facilities program, Richard A. 

Behnke (telephone: 202-357-7390). 

The funding of instrumentation proposals 
reverses a 10-year division policy to support 
facilities and instrumentation only as pan of 
research grants; in fact, no special funds have 
existed for facilities support within ihe grant 
programs for several years. The atmospheric 
sciences division will continue u* accept pro- 
posals for research instrumentation as part of 
regular research proposals. 

Earliest 

Mass Extinction 

Scientists have uncovered evidence tluit 
(mints to a major mass extinction dial wijH-d 
nut many types uf onc-ccllcd algae 650 mil- 
lion years ago, near die end of the Prccam- 
brian era. according lo the National Ncieiuc 
Foundation (NSF). Prior to dm discovciy, die 
oldest known major extinction had hi-cu m 
the Ordovician Period, some 450 million 
years ago, when many species nl' shell-cov- 
ered marine animals disappcatcri. 

This Precainbriau muss extimiion was 
found at several places in die nurdiv.isi At- 
lantic region, including Spitsbergen, die Bal- 
tic. ;unl eastern Greenland. Andrew I I. Kiiull. 
an asst 'Chile professor of biology ai Harvard 
University, explained. Knoll, whose icse.nih 
was I'uiuled by NSF. w.is working wiih Gnn/a- 
!o Vidal, professor nl geulogt at l.iiml L'm- 
versiiy, w hen diet- uiimveied their liiuiing. 

Km til .iixl Vxlal weie simlvmg sequel we-. 

"1 algae iossiiv Innii die l.ue l'rci.aiului.<ii and 
Cainlmaii peril kU deposited ill scilitneiil.itv 
rocks Irom setci.ii widely spaced loc.iliinis ill 
die no nlica stern Atlantic when diet nmiLcd a 
shai-p decline itt die nuiuhei oi algal species 
present. At each site, at a certain level iu die 
rocks, they found that as manv as 70’.; u f die 
known algal species disappeared. 

According to Knoll, the mass extinction 
may have been related to cimronnicniul 
changes that took place during a widespread 
glacial period occurring at about the same 
time. "Extinctions are a fact oi evolution ary 
life” and are not randomly distributed 
tit rough time but are often concentrated in 
brief periods. 

The algae eventually returned, but iL took 
nearly 100 million years, well into the Cam- 
brian period, befure-thc survivors of the ex- 
tinction diversified into as many species as 
had existed before, Knoll said. 



/ ..,/•/ 


comprehensive ' volume Id valuable 
both to those actively Wflaoed In this 
study and to thpaa nbf yet Involved 
because of ,fhe dHllcdttles anflourv- 
lered tiy thd .dteporston 6f the literal . 
turn. ;• 


• 280 pp • Illustrated • f27 : • 

• AQU members entitled to a 3'o% dlepount 

from ; Amerfoan Qdophyaloal. Union • . 

2000 Rorldia Avenua, N.W. 

AI WaehingtoncP.C. 20006 . . . ; */ , 

I • " cal1 toll fraes’ 800*424-2488 j :* j-' ; •••' ' • ^ ; 
J I 482-8903 in »h«.iyaa|)in0!dn,ip.9) aw, : : 


I Georges Bank: Past, 
Present, and Future of a 
Marine Environment 

G. C. McLeod and J. H. Prescott (Eds.), Wesl- 
yiew, Boulder, Colo., xvi + 196 pp., 1982, 
$27.50. 

Reviewed by Tom Sawyer Hopkins 

This book is composed of a series of lec- 
tures given ai ihe New England Aquarjum In 
early 1 080. The intent of these lectures tvus 
: to summarize the Issues or ecology, resource . 

' management and law relating to the Georges 
, Bank. Their .underlying theme 'concerns the 
controversy of whether or nbt the. ban k can ■ 
siipport both its present fishery ancl its oil . 
and. 8 a * production, In the Kni p U 181 ihteresi 
In oil exploraiion, has since subsided, the t 
book is somewhat outdated. Nevertheless; it 
i J presents e very rtndpblq oveipdew of one or ... 

the world's most productive environments, ah 
■ environment ihat, provides rtii excellent Sam- 
ple of Ihe economic and .ecological problems , 
' ' that can result from misuse of .ns 
: The book addresses several controversies^ '•■ 

1 The first Is essentially a scientific question'- /. 

;■ '■ ' VVliat Is the definition of i(ie.Mmque:set ofr. >j ;; 
' otfariogr.ph.lt / 

, pfcodiictiw ttanne '«.<w7«tom? The basic-. .1 . 

. : Mainmrul nrrresxes are COrUDe*'. • 


: : compIeteVpectrt)m ! °i dynamic* invQlvcnm . 


biological side ihe specLrum ranges across die 
favorable vertical scales (coupled to a steady 
nutrient supply that provides an almost opti- 
mal environment for primary production); 
favorable horizontal scales that contain the 
primary production for a large suite of pelag- 
ic and benthic secondary producers; and the 
biological interactions of more than 200 spe- 
cies offish, shellfish, birds, and mammals 
dial capitalize on this extraordinary wealth of 
production. One is struck also by the dispari- 
ty between our need for a scientific basis for 
. describing an ecosystem ns rich as the 
Georges Bsvnk and our ability to provide it; 
marine scientists are still struggling to de- 

■ scribe much simpler ecosystem! 

Optima] management is the central rpics- 1 
: lion concerning the tremendous biological 

• wealth of the Georgea Bank. Historically, 
management was never a concern and even 
nOW is fav less oTonc than II should be. h is 
fascinating to l ead (lie early accounts of the 
Georges Bank fishery (ns presented by Daniel 

i Meitimah) and to realize, for example, that - . 
i Arheritan history was alTected by the 67 huge 
i codfish taken in less than 2 hours by the 
.'. Mayflower Pilgrims as they hove lo off Cape 
God. As a result of. this catch, the pllgrims.de- 

• dded riot to continue to the Virginia Colony 1 
l ai planned. The New. 1 England fuhcrici 1 ■ 

:. thrived on life European salt cod market in./ 
Uie lSth century and then shifted to halibut 

• in flte pearly. |9th cchtury. By the late )0th : 
century it was clear tint t ovcrfishiiig cputd be 

: a problem, bin the diversity of fish stock and', 
the expanding market were sufficient to keep 
the fisheries alive arid unconcerned.' H tfcw. ” 
not until rite arrival of dedicated foreign . 

: fiepts in the '1960's (hat (he threat of overfish- 

■ ing received political attention. - *, 
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indicate that such research is a freedom or 
the high seas. 

The international agreements specified in 
Section 105 are intended to reduce the finan- 
cial and procedural burden of obtaining re- 
search permission. Furthermore, the legisla- 
tion states that agreements should be sought 
with those coastal nations in which U.S. ma- 
rine scientists have expressed the greatest re- 
search interest. 

Congressional interest in the issue was pre- 
viously indicated on January 6, 1985. when 
Ren. Gerrv F. SoiH/l. in_Yf..ec i I I 


Hunjct! Deposit. 
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Associate Editor! Arn.iM |„ {; cir d,in. Lunoni-Du. 

v urk . 

U.s. To Aid 
Coastal Research 

Maty Hope K a (sou ms 

J nS/#v 1,1 »»Pleincnra(iofr of Hie 

C. on veil inm on iJr- C.imi„em.,| shelf, 

t in i VJ ni,, t KrS MOrt ‘ frce 10 P ,an a*«l carry 
P r< 9 <cl * rini “«y anywhere on 
«_ir under the seas t.r the world (see Article 
•ifl and n(Sl). Today, deems of coastal i,n- 
tuits regulate marine research within 200 
Uttiital miles (370 km) 0 f iheir shun* j m . 
|»m.iig ii.crcnsingly severe restrictions and 
treating diverse and uncertain consent imicc- 
dures. Moth the Reagan administration !,nd 
f ingress hiuvacii-tl leterulv t 0 alleviate 
some ctl these jurisdictional pn.hlc.ns being 
nn'M te( l,K,rilltl Sficru isis. * 

JJi 'l 1 ■ - J83 ' PrC5ide '« I*™*... is- 
«ied .i iMTRlain.il mu OII ,| ie ••^xclusivo L'm 

rm,n,c Zone „f the United .States TZ!&r 

; 

«t1n «, ° f l!,C U,,ited States' inter- 5 

: ; marine scientific re- e 

deni h Tl ld , i ; v ? ld ; n l? a, ‘> unnecessary bur- h 
dem. The United biatcs will neverthele« n 
recugn, Z e the Hglu of other coasiaVstaS m o 

S^==«sS - 

ct 

The “Fact Sheet" ,u,cs that. m 

I?S ^ esideiu decided not lo assei1 , * 

Zone,. £ 

reS M Th B c n iKim, ' m S « 

ESS r 2 

lion and statement. Secdun 105 of ,!TT “"I* adt 

*««, (1, defines a -tari«25£ lhe ***> *■ 

•««t. Vi) directs the Secretary „f 1 and 

suhniii nninipilv iii iim -irin ■ ■ " a e lo gov 

f a c«J« a i ^JiZSKrST ofiici *: ,,s 

lor permission m enduct nnrin^' —T 11 id ^ 
research in the man - , ■ ""I** “wniilic n 

"J. *“ 1 ,u, l‘*n i and (5) inSJif .S? reh a rca re « 
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-issi® ■*"* *■ a” 11 s 

»r»]»ic|| is the base lineTrom wil1 ; 

tonal sea of |j le coastal state lhe ‘ erri - whet 
l,L * '■» hnttndary of £ ' "*f ui r f aild lasL , 

' n ill f h a manner that each ^ - d . raVvn tide 
hundred namfei miles r^nM 11 ,s lw ° a cm 
Iwundaty; and (2t it,- V ■ lhc loner. Mar . 

cmh .1 Mate.™ ' ' ""denial al.eiref , he * " 
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r oii January o, imps, when 

Rep. Gerry E. Smdds (D-Muss.) introduced 
H.R. 703 to facilitate the conduct or interna- 
tional marine scientific research. This bill dif- 
fers from the Presidential proclamation and 
the implementing legislation because it asserts 
the nght of all coastal countries to regulate, 
authorize, and conduct marine scientific re- 
search on the Outer Continental Shelf and in 
coastal waters oul to 200 nautical miles. It 
provides, further, that marine research may 
fi. o'«l bio- « rondtteted by scientists in any area under 
U.S. jurisdiction, provided that the research 
a conducted in a lawful manner. Like the laL- 
iiiuni-Du- er 'eg’siaiion. H.R. 70S also requires the Sec- 

* Vurk - rclar >' ° r „ Slaie lo transmit marine reseaith 

requests front U.S. scientists to other coun- 
tries and iu initiate negotiations that will fa- 
cilitate internal ioual marine scientific re- 
search. 

What do these developments mean lo ma- 
rmc scientists? 

CD of the proclamation, the 

miesH n l K ,,tlable lo P ,QCC « be- 

quests hj U S. scientists to conduct research 

m waters at jacent to oilier nations unless a 

the S"! 1 ' T W -, rch * 3l ° ix ™ nd ««ed 
iclf, * B S B » nauttca miles (5.5 km) ofsliore. up 

anv reslareh " ”'■? (M kmJ for B«l«ii 

- tm' d ’ , Wllh T pfXl lo ,he shelf re_ 

iclc r •' ' l 101,1 t!ie c,jas,al ante's Outer 

» SK « caused 25 

DO r :! P ‘ r n ,1n >‘ u - s - marine scientists in re- 
i,n - 2r ?' 5C ,hcy Wcre r °‘ced to alter 
lid 5 Sh y lhc . SC °P® and cosl «f their re- 

mice- or cTi L P jecIS "! order 10 g^n Department 

■n.1 c t, C Z™ " r ° rwart *' n g reseiirch 

requests. The new rn| e specifier! for the De- 

in K CSTIhiSE i, V he P roc!an,illi un will al- 

m hfS. ni (nicnioranduni of Match 
is- (hr 1 c } Wll,ia, . n Erb. Director. OIT.ce of 
lo . Mar,,,e r ?f ,ente and Technology Affairs B .1 
rica" 'cau of Oceans and Iiiicrnaiional Environ- 

n>- Sa," , 3nd SclL '" lific Affai «. Department or 

licv” . , ? 1 "' lf,e stienco j»n,.vi«io IIJS n [ t ] 1r . „ lwh 
■ath- au . on a Pi ,ear 10 he fonliriglu. They LJr 

EEZ n whi C |e reS - arch by M i" ‘he U-S. 

:ien - «£ial Sfi COgn, . zl ! , B ,h e right of other I 

ighi nS "F ns ° ^ J 

tion flur^ofutto v 

not Mom directed solely agai„ s “,| Ie Unb^i F 

,Cr ' 5 teT rCaC1,0 " sin, i ,ar 'hat which greet- i 

s mat, on (f or instance, its ref,,,? Vo Vr * 

? lo cousLal na, ions' jurisdiction ^? ul 7 8niZe w 

♦ sSSSis 

r- 1 ration have demonstrated S! ■ Adn,mis - 

0f 

I sSSssr t 

; 2ESE^=a&R- r 

ke How will lhe Sat Zlof'T 1 K fr 

l s° re^ inler -^ltw" 

evc u if the Sn S sSe^ln' 313 ^ f ° nva ' ded N 

Lhe restricSimp^d bv S a 7 lha 

lr T are consistent whh ■ f °?,‘ gn Coun - Oi 
example, Trinidad and ^ e f na,IQnaI ^W? For 
'■ additional prerequisites To Ulg ° Specify lWo 1 

- search proi^Ti " fi™ ^ u Pprova! of a re- stn 

anti results may be data (NE 

governments' consent and ^ ^ W . 1Lb 'h e sioti 

and specimens are^;? ' 1, l,ia * a!l ^ i 

itlad and Tobago. h pro P erl y °f Trin- 250 

1 a P ol . ic V new 
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(BO! 

K^hifUiere.eaftl.ilJs.i™^"!^ 1 ^ »un 

orfanUailon has unfflfi fed direi 

t Anwle 218 Of ihe UwSellf l0n ^ lhe 1 

, that (he state dr ihiernaiionM f * pe< l uires °f Lh 
tending to dp research within jffl"' ? 110 * 1 , in ' cordi 
' *°* lc . j r c^HLinental jhd f of a crM ,f C | 0norn c eemi 
Provide Lhe coastal siate with 'nTu M C e,|i 'e 

• lion of the oroieri fi m , l -; a ‘th deacrip- i ar L. 
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to which tin* coastal stale iua\ paitn ip.uc 
lie reprcseiucd in the project, 
n Ai tide 2-19 compiises tun |ui,igi.i|di% i nn 

“i- niemting conditions with wimli tin- h mmkIi 
ing state must comply. I'magiaph I IM% the 

- researching stale's (or intei national . 

it don's) obligations, including alhm.une loi 

coastal state partiripation m leprvwnt.ilion, 

c- providing preliniinarv rejjotls and I 

suits, provision lor urcu m or receipt ol data 
c- and samples, helping (un request) lhe state in 
assess results, making these results genei.ilh 
available (subject to paragiaph 2). mini mini' 

- coastal stales of major changes in tin- p,„jc,’ r . 
L- and removing any installations oi 

after research is completed, 
ts Paragraph 2 declares that the pim-ding 

provisions are withoiii prejudice to min- 

dilions established by the coastal state fo, ,| u . 

1 granung or wiihlicihliug ol its touseui unde r 
Arnde 2-16(5), including the rccjiiiiemeiu ol 
pnor agreemem fcir making reseat. It results 
available iiiieri.iiiinnally wiien a proje, i is ,.| 
direct significance for the exploiaii.m ami ex- 
ploiiauoii of natural resinim-s. Altluuiuli this 
provision contemplates possible prior re- 
straint on dissemination or reseairh results, ii 
u limned to research related to natural re- 
sources, Tor which consent is a matter of 
coastal state discretion. Any other conditions. 

ll\ dS r ? U1 i! ei i" e " 1 r,n, ’ taI PuWiratHms. 
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The second set or issues which need to | K - 
examtned deal with bilateral and nmliilaier.il 

SsThe S J he imp, ? , - ,emi ' Ig W-it 

IL , n h i r eiil, '>' of s,alL - "> initiate negu. 

nations and that agreements should he 
sought with those coastal states in whit Ill's 

in'eonduc. 1 ^ L ‘ Xp r c5Std . K' v.uest inte rs.' 
m Conducting marine scicmific reseat, h 

A recent study of UJC rescarel,- vessel' 
ogranee wpenenee i„ ,| 1C |)cril|(| M , 7 «,_ 

1978 shows that 25*? of U.S research w,s 

he costs assoc, ated with bilateral ami mu hi-' 
bueral agreements- Will s kntists he asked ,o 
participate m the iiegnt Lit inns ? 

The questions raised thus lar only indir-.o- 

emplw7] 1 c ,a, ,,R ‘ St:icmi!,lS n «*Huuv 'to 
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,in ! ,UI " '••"Hi the Herd t,„ i? 

l, ‘ '| ,,,k, "ll'-i1l tm lllt'oir.uiouruihi. 

- ..Kol.„c,|„ .emiJ’ ‘••nnminkj- 

, M;; m.ii.Mgeoi,| < I i mate »u.ird 

•• .uni tin- (.nriii Miller mu .Vii„o4 l »li 1 . i i o- 

( *t.Nl.i8.-.| lh,- At ipherkSn? 

1 1 i. S, ientists'Iiud Sa 

g,s,s I h ' ,s i t'.t singly si,.:: ,i" 

mg ilu- last il. c ,nli-, si i uiihlt so i hat k 

‘ *'•*"{*?' a 'i«alile 

' uld ' ,n d ' ' ,s oiiniiiiin-c-. To 

.Hiiios, l h. , ii. s. rnir a,, 

mrd to |„„k bio.idh global piohiems 

■ ilCsr !iai , d l h s ' l r l,c<! *>• wi«k 

tl.\M. stall "Mi! ei. mi hide- the- Southern (v 
I ill.itinn s possihle i on nee tinu rlimatc- **■ 
l.i r- tmi siii.il icl.iiious and ilu-ir ,ill« t cm the 
. rmosp .iiniosplM ric .hrmisiiv, i„cl,«| 
mg at id i.uu and glolial ii..posp|„-,i, ,| lcmU . 
tn. ami nii-siiM.de |iln-ii<iiii,- l i.i. 

Hu- I'. .la, Kesc-.iii I, >1 (I'klli, within 

tin- same m »sj» a „d gASC 

;T I , , ‘- N ,li ( ,r '. ,l > »» "M Miiogiaphy. Tlie inain 
pH 'Irleriis lacing s. i. tuisis tli.a r|,e 

Mu 11 / 1,1 m u "'" Ut w - Timuihy 

IJiisii.il, l KB c-M. mile si-c letarv, include the 
■» k » Ke-stit-ngt lii-uecl vessels; the great da- 
,,,ur 11.1! IS and the M, ul hcm 

oi c.iiis; anil lire high pii.e ..| ke hreakers 
needed lo get to usc-.u. h sites. 

Wiihu, NRC's nission on Engineering 

•‘■‘••mial Svstniis, the Marine Board * 
(MB) .s file result ol |, iM sear of the 

M.ii linin' I iiuis|i.i|iaiji in Rcse.ircli Board 

M.iiiiw Ihi.ml. Alt hough not 

woikmg on oi c.in >1 inn os pel > e . rhe- Maiii* 
"’j" 1 ' u ‘ ,,,k ” l-»l*"s L" lhe 1‘iigiueering and 
le« hi io|i, gn .,| asprcisol oce.in science, lhe 
,KM " 1 »■«;»' issues com fining „, ran 

,l 1 n .‘ 'nig. maritime 

snip liiiililiug. ami saleti, accoidiug to Anm- 
r-\ M. ( •allagliei . MB stall ollicn. 

Lfihei NKC ln'iiids and u .mi nit revs aim 

I" 1 " 1 ,,n . ■niiigl.iphy ..r.neatiogiapliv-re- 

lalc-d Iciph s; one sm fi gmup j s the- Geophvs- 
!<s Studs ( auniiiiliee, which icle.is.-cl a it-j-Bt 
ill )e. ciiiIh'i un i».i|rr,c|ii|iai,. 1 indpale.iie.iii- 
'■giiiplis and just i .'leased a i.-pon nu estiia- 
niie ic-se.iicli and the need for an iuteidisii- 

pmiai ) h. I- Kim i inn- in lime, /•:.*» will 

ic-vn-w till- .Mivn.es ,,| i lies.- other hoards, 
he NR(. was esulrlisli.'d hv lhe Nalional 

•' '»* •*» (NAS) in Jp |fi in assn- 

Mjiicr tin- si iciii «* and leclmology . iiiiummiiici . 
with the academy's purposes nlTurtlieiing - 
Knowledge and oi advising the leder.il gov- 

1 1“' NKC is tin- piimijial uperatilljl 

■igeii. y id NAS and the National Academy of 
I'.iigiiifcriug; i, j s aclminixtercil by I mill acad- 
emies unci tin- hisliiute.il Medicine. 

l'cir each uf i hr- four IhmicIs disnisscd in 
' etail in this report, the NKC . stall* tcHlIiici, 
ilu- 1 K >ai. I tjiiiirninii, the highljglits ufpmjccB 


mini me iiigntigiitsoi prcijcus 

"Unpleterl within the last two yeats, current 
pi'ojcris, ami couieinpl.tiecl projects are listed 
lu-liuv. A Minimal) ol Ihnii.I ohjec lives mid 
K«mIs, wlii, h me olteti called "lernis cl* refer- 
etiu-, is also pmvided (cn each group. AlUli- 
intiial inloi illation may he obtained from the 
""“"I* : ' 1 'In* I'cdlowing a, Id i ess: 21(11 (amsii- 
■'nnH Av * ,,,l,r ' N ‘ w " VViisiliiiiKUHi. DC 
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11 formation Report u 'i • So<, «^i« nan*™™ wim-m 

— — Board Chainnau: \nUii H. Slaughter, Chan- 

tellur. University ol Maryland, Main Admin-. 

in K t Committees MiTiioV ,y ui,cliliw * R "‘ ,,n 1 1,11 - Culte s e ^ 

on Oceanography Objectives and Goals: To contribute to the 

T . . J fKlvaneemcni of the scientific understanding 

is setllin 8 from last year’s m !■ 1 . uiean b y 1,10 maimciiBiice ora con- 
SSSf lhe Nalional Research ^Council" ' W " S ,,vcrsi K bl ut ' d »c health of the ocean 
SCVen asse, nblies and commis. ^ e " ces and the sLtmulution of their progress, 
an inHpn^ 11 ^ 6 co f T ’ rn ' ss ‘°ns, two offices and T? Fos,cr dlc , a PpIicatiun of scientific knowl- 
250 anlt M den i l board ( Eos > April 27, logo edge u> lhe w i» use of the ocean and its re- 
vidiial -n Ma r c!l 16 < 1982. p. 194). ; n m P ' ^* lirc l es - assist in (he formiilalion of na- 

new uninTH 11111665 and h 03 ^ 5 within these six U^r il, , tcn,alional marine policy and to 

Thh Jnr n ° W are raovin 8 foil-speed ah«f1 C ar ' fy sclemific issues that afTect ocean poll' 
new bu[rd m f; ,0n report ™'*i«vs four of the * T ° Consider q-«tions or international 

or Zl , Z on -WoiSphy 0rean - 

fourterd, thVbi'Jl’,?™' ¥ 

merging die old olran Sa'e ^“n "™i lv ' d 

(B b°S <£ “k. ns) P0 " cy 

on ^^ a ^ 0nimiSs ' on 

sources, first met on £4 ^Ihf a ° d Rc ' 
director John B Slamyhi« ’ lh ^ ormer NSF 
the University of rtanceUpr of 


'• 1 0 consider questions of international 
ocean science and, in particular, ihe-lmplo* 
Lions of the Law of the Sea Treaty on maria 
science and scientists. To facilitate! comm uni 
cation among ocean scientists and; betweein: 
ocean scientists and scientists in related field- 
Fo address marine science issues involved In 
efforts to coordinate international oceano-', 
graphic research, improve technical assi> tan(: 
«nd cooperation, and assist in the develop: 
meiit of coherent fisheries policies.” 
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in the (hiileil Slates 
(.'iirrcnt Projects; 

Repint i.l the Carlmn Dioxide Assessment 
t'oiillililU-e 

I'lopospherk Cheniisirv: Future 
J'lngrain Needs 
11 Nil'll 1 

Solar- I'erresiual Research 


News & 

Announcements 


First Subsea 
Seismic Station 


Ukdul Allliospheric Research Program 
(HARP) and Assnriaicd First C.ARPGInbul 


Expci iinei it (Ft.(iK), Monsm.ii Experiment 
(MON EX), .md Alpine Experimciu (ALPEX) 
L.m-l.evel Wind V;u ulxlits 
Projects Contemplated: 

B.\S(. will pn ili.iiily liL-uinie involved in die 

Soil ms. ale 0|K-raii»nal and Research Mcten- 
lologs i.S lURMi [in .grain (ft'..,, March 22, 
p. I III) 


Ptiltll llvM'ttlth lin/lid 1 1* !Ul) 


h/RC Staff Contact; W. I iiiiudu Eliidlcii. 
Fxiiuiisi- Sciit-ian lielepli.iue: 2U2-:»;H- 
"4-1 7'.*! 

Board CAnirmari.' tduirlei R. Ik-nik-v, lieu- 
pliS'H.il N I'olai Ki-M-.mli Center. L'nisersiu 
■ ■I U'isi oiisni— M.iclivui, Week* Hall. 12l.*« W. 
I las toil l *lui'i. M.iiIimiii, Wl r .A7Uti 
tlbjcetivrs un./ Goals: 

"Adsiv-s Idll'l.il ,ig(-||. u-s on lit'- si. Mil*, 
in'll*, an. I . ■[ qiiiii 1 uni ii** ol I i.S. [ml, 11 mi- 
iim i s .nnl 1 cm-, 11 c h, ami a* I .S. N.iimn.il 
( jimiiiitl.'i- hu die Sii.-milic 1 jiiiniiiili-e oil 
Ani.ni ii. K'-mmi. h (S( AK) ..I lhe luirina- 
11un.1l Coiniiil ..I Siiei n ilu Unit ms tlCSU), it 
eiLsiui's die iiaiiiiijiatiun of the U.S. [Hilar it- 
M-ai.li .niiiiiiiiniiv in die |il.iiming of iiuenia- 
iH'ii.il leseaitli |iii.gi.iin* iiudi'i SCAR ami in 
SCAR m.'t'iiiig'i ami lel.ilt-d at liviiics." 
Completed Reports: 

Slum- and lee Kcscnirii — A Sliiilegy 
IVrmiilrnst Needs and Piiuriiies fur die 
1 9Hll's 

I he I'ular Regions and Climaiie Change 
Kcst-airli F.iiqiliase.s in lhe U.S. Aniartik 
I'r.ignini 

Simly of ilu- U]i|k.t Aiiihis|>IicicuikI Near- 
F.II til Space in I'ular Regions: Scientific Sut- 
ins ami Ketomnieiiilatiiiiis un I'lilmc Dircc- 
I kins 

Pnliii Biumeiiical Rescan Ii — All Assess- 
ment 

Current Projects: 

h r .Segregation iin.l Frost l leuving 
Aiilanlu-Solid-Ksillll Uensciences 
Projects Contemplated: 

Ardii: (ieustieiKCS Kcsnn'th 
Allliirttk Physical mu! Chemical Oceanog- 
raphy 

Arctic Murine Sciences 
Pi >!>ir Biology 


SURF Request 


Marine Hoard (MU) 


NRC Stajf Contact: Jack Boiler, Executive 
Director (telephone: 202-334-31 10) 

Board Chairman: John E. Fiipse, Texas ^ 
A&M University, College Station, TX 77843 
Objectives and Goals: "The Marine Board 
serves the national interest by initiating, and 


SresZdi i rS evaliatiDns and stability, fluxes, mine ml resources, and «m 
by 1 esprmding to r^i » ^ . u enta , n , he mer c6 I u mn; ocean lechnologt 


The Sniitheasici 11 Undersea Rcsenrcb Fa- 
cility (SURF) of the University or North Car- 
olina tit Wilmington (UNCIV) has issued » re- 
quest for proposals to conduct research on 
(lie cuiilineiitiil shelf of the Atlantic Ocean 
nnrl Lite Uulf of Mexico during calendar year 
1984. The research would he pari of the Na- 
tional Oceanic nnd Atmospheric Administra- 
tion (NOAA) National Undersea Program. 

SURF is 011c or four national undersea pro- 
grams established by NOAA's Office of Un- 
dersea Research to improve (be understand- 
ing and management of marine resources: 
The program is operated by UNCW under a 
cooperative agreement with NOAA and is 
sponsored by the Southeastern Consortium 
for Undersea Researcli Efforts (SECURE), an 
association of academic and research institu- 
tions and government agencies from Virgin- 
ia, North Carolina, .South Carolina, and 
Georgia. 

Proposals will be evaluated by Lite SECURE 
National Peer Review Committee. Investiga- 
tors should address contemporary manage- 
ment problems In areas of research that in- 
clude seailopr properties arid processes: geo- 
logical, geophysical, and geothermal aspects 
of the seafloor, including sediment transport, 
stability, fluxes, mineral resources, and gradi- 
ents in the water column; ocean technologies 


June 7, 1983 EOS 


ISBN 0-87590-206-5 


exchange® 


The first self-contained seismic station was 
installed recently in the ocean floor at a 
depth nf 5.5 lun. abom 1,600 km southwest 
of Tahiti, dose lo the Tonga Trench. The re- 
gion is thought to be the earth's most active 
seismic zone. The station will help scientists 
to determine if the subsealloor is a suitable 
place for recording seismic events by compar- 
ing noise levels with those of la nil-based sta- 
tions and In Licicniiiiu- whether marine seis- 
mic stations are possible to maintain. Eventu- 
ally. marine stations could be used to help 
scientists pi edict earthquakes. 

The cum pviter-cui it rolled seismic station, 
installed by the Naval Ocean Research and 
Development Activity's (NOKDA) Marine 
Seismic System (MSS) Program Office, con- 
sists nf four seismometers plus assorted sen- 
sors packaged in an 1 1 in long x 0.2 111 diam- 
eter cylinder designed to resist corn.siuli mid 
in withstand more than 700 kg/eni- of pres 
sure. The cylindci was placed by the G/iumir 
CJoilleugrf during Leg 91 of die Deep Sea 
Drilling Project (DSUP) in ,1 122-m deep bni- 
cliule drilled iniu the ocean mist. A 1 cimvr- 
ablc 4.5011 kg il.ua processing p-.ick.igu, rest- 
ing <ni 1 lie- in't-iiii lluoi uenit>v. powers the 
siata'ii. The package. > ■•iii.iiuing 1.1 pc ivoml- 
ers. dai.i pioi essiug equipment, ami halienc-s. 
tan record seisin ii signals fin- 43 days. 

|. A. Ballard, m.iu.igci nf lhc- Mamie Seis- 
tni. Swc-m piogi.iin. said ili.it die d.n.t jn-o- 
ilm c-il l.v ilu* Mibseallooi station is ioinpui..- 
I.le in lh.ll |iindln cd by silt Ii l.i 1 id-1 used st.i- 
liniis as Vc-llowkiiilL'. Nunhwesi TcTiilnries. 
(L111.nl, 1. iin.l die seismic snuioii in I.a Jims, 
Texas. 1 lie l.:i Jims sialimi is considered liv 
s' ieiiiisi* in tic the quictesi one in die- coun- 
try. The MSS program is sponsored fiy thf . 
Defense Advanced Research Projects Agency 
(DARPA)ot die Depkiiiiiicni oi Defense. 


M.I. Budyko 

English Ttvns.. ft. Zalina 
English Trans., editor, L, Levin (19771 

The application of physical clima- 
tology In studying climatic changes is 
(he main problem presented in this 
book. 

Budyko also deals with the effect 
of climatic changes on biological 
processes including the evolution of 
living organisms. He presents the 
need to develop methods, and offers 
suggestions, for controlling climate 
modifications. 

262 pages 

Extensive Bibliography 

$ 24 . 

30% discount to AG U members 
Order from 

American Geophysical Union 

2000 Florida Avenue, NAV. 

Washington, D.C. 20009 

or cnll toll free 800-424-2488. 

Orders under SStl must he prepaid. 
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separate subpopu Unions of cells and pat lides 
in die 1.0 to 150 pan size range. Analysis 
rates exceed 1000 cells per sc-cund ,md liigli 
sensitivity is utiaincd using laser exciiaiinn. 

The addition nf this new let h 11. »logv in ilic- 
occan sciences will cn.tl.lc researchers in ad- 
dress problem!, which w-uie picvitmslv inti ac- 
table. The insi unit, futidcil )>s tin- (Hlice c»l 
Naval Research and the Naii'iiml Scit-nte 
F.nindaiiou, will he at Bigelow Ljlinr.tl'us loi 
• Vc-an Sciences in West UoimIiIms llarix.i. 
Maine, in lliu l.ilnitaloiv oi (.lance M. 

Vein sill .md David A. Phinncs. In anti* ip,i- 
lion nl this award. ,1 winkshop conise • >ii ll.nv 
cyinmetrv iFC’Ml -md sotting le.hiiiques w.i* 
helil fn»ni Ocinbef 24 through NovciiiIjli 1. 
1082, ai the Bcnniida Biolugiial Sl.u iim 
The workshop explored acenuograpluc ap- 
plications of a Coulter Inst rumen is Mudel 
"EPICS ‘V svfih one Cohereriirfl- Wait argon-"' 
ion laser. The participants biougln s.unples 
of cell cultures and natural pupiilaiioiis to 
test the feasibility and limitations of FCM to 
specific projects. Results from the first trials 
at Bermuda were promising, and we wish to 
bring the potential of this class of instruments 
to the attention of the oceanographers arid 
limnologisis. A follow-up workshop is being 
planned at the Bigelow Laboratory for Ocean 
Sciences for October 4-|0, 1983. 

Most oceanic productivity is directly linked 
to the first step in the food web. the phyto- 
plankton — microscopic plants which convert 
solar energy into chemical energy of sugars 
and other compounds. Collectively, phyto- 
plankton are the pastures of the sea. Phyto- 
plankton as well as bacteria and small animals 
exist essentially as single cells and small enti- 
ties in the fluid medium. Most of these forms 
are within the size limits of the flow cyto- 
meter, permitting physiological and ecological 
studies. 

PhyLoplankton have their own innate fluo- 
rescing materials such as chlorophylls and bi- 
liproieins, winch are pigments used in photo- 
synthesis. It is due to this autofluorescence 
that researchers recently discovered an abiin- 
dance-of very small (— i jim), bacteria-like 


. forms which contain pigments. These orga- 
nisms, belonging to the cyanobacteria for 
blue-green alone), are now found 10 be ubio 


blue-green algne), are now found 10 be ubiq- 
uitous in the upper layers of the world's 
ocean. Aid tough to dme we know very- little 
about what were previously thought to be 
"exotic" forms, in an evolutionary sense they 
are extremely interesting. Cyanobacteria 
probably were the first plant forms to colo- 
nize the oceans, and research has demonstrnt- 
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by scull' ^ t,rida ' l ilt-' picture typs. taken ■ 
to ihn r„i 1 IVer J p Eroy ll. Parker just prior 
niooriJ- f ' r dlc wR lout-tit lac lied ■ ’ . 

ihc inoor* • 1 aie “Piwrcmlyt aiiracied (6 1 


nioorin- ... , - ““..ivin-uiiuiiini ■ i 

‘he mkSl' - 1 arc apiwicnily aiiracied (c 
tidal cn ‘ n 8 aild Lake advantage o|f slack ’ 

tom) anr^ 111 * lM cx ! >l,,r ^ Lite roior .(bnt- 

aitd oil,- .(middle). Results Fr'biiti ihb 
plover) ,1 r t i lirrcn '‘nicter inucirfogs tie- v 

bo 1 SW 1 - 1 U 82 Winter may ; 

of Curri. ip r '* 1 *' M^rmriruhi', Variability, . 
bvuiul i '' 1 * m Pcrai«re. and Borfom , ; * 
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Flow Cytpmetry' ■ 
and Sorting ' • 

glneeripgPufpo^ 


■ photosyntheiically producing, oxygen, these \ 

1 . organisms are r fundamental suppqrt for lifo 
as we know it totiay. 

'■ ’ • Most' methods ^cti rrently used to quantify ■ 

’ pilnute life forms eiilier, have, been Very le- 
. . dlous and siatiiticaliy un reliable, such as mi-. 

crostopy, or have relied on bulk' fliensure- 
" mejus, | thus masking variance a nil rare . - 
evenia. ReWai'chcrs hnVe had great difficulty . 
';■■■ * iri dhlihgulihihg between living (organic) and 
„ ;.nonIfiHrig (inorganic) forms. Indeed, inbrgari- 


axii Sorting 


> • ,' ■ ; »c sediments pccupy the aame size range as dp .’ 
- " . (lie bntjteriaand phytoplankton. North b ; i 
possible id use chlorophyll fluorescence. to . 


. disUngdish phytoplankton, pfoteba'- atains io ; 


k 1 ■ - k 9 V detect: bacteria .nnd small animals, and DNA 

I . . ; For.Oie first time ‘stains ip estimate growth ‘rates. Light scatter 

;;i! ;tbrif, khqtfriMajflbw ; ipg.rah be a, Useful index; for inoigahtc sedi-:’ 

•' which’ ii uwfo! (bnslmuioh^ms . ment particles lwlrig flow cytomeirv; 
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Robert Edwards discusses the Georges 
B«ink fisheries during the 1962—1077 period 
when foreign fishing peaked and (hen de- 
clrned as a result of dwindling stocks and tar- 
dy resJrKiions. The total catch remained fair- 
\y "'f?* 1 ai 700.000 mimes until 1975, bin only 
betTitisc or shifts in stuck: The silver hake, 
haddock, and cod catches peaked early in 

■ i < vjq IC i ! icrrill f? '» *908. and the mackerel 
in 1973. Had sonic restraint been observed, 
these stocks might have remained above their 
minimum spawning size and consequently 
greatly increased the iniegratcd yield. No re- 
straint was observed, or course, and the 
stocks were harvested faster than natural 
spawning could replace them. 

However, die activation of the slow feed- 
back loop through the political system began 
no later than the establishment of the Inter- 

™ al !£. 9 onven,ion for «he Northwest Allan- 
tic Fisheries (ICNAF). Hemy Lyman cumin- 
ues this discussion by summarizing the role or 
the New England Regional Fishery Manage- 
mem Couucil on Georges Bank, which was 
established under the Fishery Conservation 
^ 1 , ( J I \ [a " a 8 e,1 'e n l Act (FCMA) or 1976. The 
FOMA has very explicit objectives: to restore 
ovei fished stacks, to maintain fisheries re- 
souces, to promote tin used species, and to al- 
low foreigners to harvest surplus stocks. The 
owincil had difficulty gaining sufficient au- 
thority nnd winning popular support among 
fishermen. In the seven! years since its im- 

KlJemi'ninrinai r Im !i ■ 


community can be more dramatic than dial 
on an individual. 

While the threat of oil drilling on Gcnrges 
Bank has abated, die argument is still very 
timely. If the human feedback loop is ever to 
he effective, we must educate ourselves in 
ecological principles and take remedial action 
before problems arise, not afterward. 

The introductory and final lectures are 
very appropriate to diis theme. Guy McLeod 
and John Prescott introduce the series 
through a summary of the Georges Bank’s 
fishery resource and the seemingly inevitable 
disregard for it by the federal and private oil 
interests. Warren Johnson closes the series 
with an eloquent plea for sanity in our use uf 
our technology and the appetites that it gen- 
erates. 
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ental and 
c Rifts 



Tom Sawyer Hopkins is with the Brookhaven 
National Laboratory, Upton, AT 1 1973 . 


Igneous and 
Metamorphic Petrology 


Edited by G. Palmason with R.W. Glrdler. 

P. Mohr. R.J. Bridwell, nnd G.E. SiyvnMasnn 
A Study of the World Rift System 
Emphasizes comparative studies of various physical aspects of known rift 

f rft TI J e Jl 1lrodU j t J >ry pnpur provkk ’ s 11 " “K >' needed < wet view »| 10 t. 

of the rift studies woHdwide. Paper topics ranye from ground 

SEM? ' and hMI now - " p-^“- 

This collection of 17 papers is a valuable source of in form a linn for nr,,*-, * . 

future studies. Of vital Interesl lo boll, slutlcm and P “ nd 


M. G. Best, W. H. Freeman, San Francisco 
xvni + 630 pp.. 1982. 


320 pages ,/u/ly Illustrated . $26 30%^^^ 


Reviewed by James D. Hoover 


Call toll free 800-424-2488 462-6903 
In the Washington area or order front- 

A i » . . ... 


plemuniatioii, the council can puint to a itiun 
ber of successes, most of them linked to the 


■ v iiukcu io tne 

rest rid inns placed nn foreign fleets. 

The FCMA is not autonomous, and its in 


icrcsis are often com promised fur U.S. for- 
eign policy considerations. For example, Sovi- 
et fishing infract inns were waived in defer- 
ence id the SALT negotiations, and the 
(^natltnn d'alogue over fishing rights was in- 
fine need by the Canadian assistance to the 
U.S. hostages in Iran. Francis Cameron sutn- 
manzes these problems and the role of intcr- 

r V m .P rovidi,, R a workable treaty 
with the Canadians over the Georges Bank 

Hilo?-; f | h r f ^0 ^ ,lel,, is lw ofuId: territorial 
rights and fisheries management. The latter 
need not wait for the former. Currently, 

Stocks are managed t| lrilUg!l uncoordinated 

HI???"' 1 l ° , ’? cc,ivca il,Ml structure of 

teo al> ' T far less ■» obstacle titan is 

Z “** C,,U,,en,eius fnr 

The fisheries community sees a threat in 

drilling. U M ‘ Jr G *? rges Ba,lk for «I and gas 
“ r ?. , | lm 8 disrupt* and endangers fisli- 
mg. and drill wines and oil spills pollute the 

not be the forum in which to debate thesis 

"*"1 "**■ 

£tTr^"r - ,n 

u , e : J- R - Jackson, Jr., contends rh-» 

: 

aril to human consumers. However serinn. 2 

; 

“•*** io cnviriC, , 

but not at another, or their behavior m a 

SSSSSigS , 6 ! 

complicated tatatar pauccS,. **£?*, « 


A-b.r- 

t-M 


tf. •iitii'-Ji; 


Occap Sciences 
Meetii)§ 

Abstract Deadline- 
October ll). l y.y , 

® c,v O' Iren*. Louisiana 
On. 23^7 . Nu 4 


So many new and exciting topics in pcuol- 
ogy have appeared over the last several yeat s 
that it has become difficult to find a text that 
flea,s adequately with fundamentals as well as 
mn- C, r r y e,, 1 l ‘°J ,,CS: [hc l jrc,e,, t book may he one 
, e of the better texts in its field tndav liccause it 
achieves tins combination with clarity and an. 
n . propnatc emphasis. The book provides a 

comprehensive coverage of descriptive, ilico- 

>vi- s u !^ ‘ 3nd ex P crim . emai lu P j «- The relation- 
ship between the origin and evolution ofig- 

ticous and metamorphic rocks and the assort- 
in. .* phystidl and tectonic processes is the 
unifying theme of the text 

n- J!;f at b °° k “ inlei,tJ « l « >«t for under- 
■r- h ■ f ° maj0rS wilh a background 

in physical and historical geology and miner- 
,fc w- It i. dividecl inio four m n 
n Hg n,a.,c rock bodies, magmalic SVS1 J S 
meiamorphic bodies and svstems. and the 

bodies l-r 0f eanh * d ° lher P>^tary 
bod lcs . 1 he organization of the firs, three of 

these secuons is intended to be flexible in 

te? P fnH. ,lf i IaS “’ i,IKl varic, >' ot * l ‘bjen mai- 
ler. Lacli chapter is outlined, prefaced with 

‘ ! ? SCC,i0U ' a,,d 

in uuiltne form, key terms appear in bold 
iy|je. and study questions are provided in in- 
,e P re,lve cha P'cn. Breadth and clarity rf 

mari/* Cl ?L aUCr ' S cm j ,l,asi «t*. and good use is 
made uf figures, tables, and plimographs of 

thin 'V'* S?- in Terimen S Tn 

- mire of '^n he ap P ei,dix co «»ains a sunt- 

riew frVh l P “ rf ? graphic ,ec bniqucs, a rc- 

wme rn A fS?" 1 P™l*nhs of 

wme rock- forming minerals, and renre- 

Spef emiCa ' anal)S ' S c,r snm ' U-r 

-■ y he 'ftfodtictory chapter includes discus- 

morphic pans of the book follow a common 
ronnau fin. an oanninw „r baaTc Z 
tempure and imarp.clivc mala, S 

ritss SSr^ 1 

Plate tectonics The ri" ? ■ ■ 6 frame "°rk or 
neous section is oiganixed'K Jh ' ^ ,° r ‘ Hc ' 8 ' f 

asssj'saSfis . 

volcanic features ^nrl I , ■ d,scuss,olls cl; 
the origin 5ESS l PMVe ****** and « 

sions. mid-oce-in liL ^T 5 - La V eretJ intro- n 
are among die "ooics ®P hfc *“ Z 

TSiwfSSS- • 

mmmi : 
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urtlers i iii> la *r $ 5(1 ttm,| he prepaid 
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and facies. The iiii|x>riance o| the mittei.ihnj- 
IC. clmjiiologtc, and gemnetric aspens I,| |.di- 
1 nc in n, e, amorphic rocks is ilearlv p.«-M-„ u - ( | 
1 lie author enhances the section with dis. us- 
sion on the ong, i, of metamm phk labri. in 
hgh, of solid state trysml grow,!,, response n> 
stress, and plastic flow. Topics Mich ;L ..nis„. 
iruptc Fabric, the role of fluids, and experi- 
mental investigations i.l cleformatHuml Irehav- 
,or are also treated in this section. The 
geometric methods of illustrating .orresoo,,. 

dence between hulk and mincraf^^r 

posmon a, a function of I*. T, or . 

pmc grade are presented in terms »| (| u - 
rinnI C ,| U e ' £ * an,,)le » melanin, -p|,i« 

analysts of mineral iisseiuhlage.s (isugntds) 

senteil n the process-rel,i«| seclioits. 

I he ast two cliapte.s in the h«...k deal w ill, 
he early history ul the earth and tidier i.Lm. 
eta'y bodies Among the topics mveixtl lire 
Archeati and Proterozoic terrains, tlie . hi mi- 
cal evcilution of the mantle. tni.n-m;tiulr di|. 
ferentiattoti, ami tore segiegation. i lu- s . i . 
lion on extraterrestrial petrology enc.m- 
passcs overviews of in mu jK-mdiigy, 1 

and'SI^T - »mi«»rite studies. 

r"rv b^Lie, ' U1,<l ' 

di.in, C, r ll ’i |I '- , is ■* ^imuk., 1,1.- 

which ri S,C and ,,,,rc,u «>»re,ns i„ 
wh ch the importance of inielligeni gafficrim. 

^ evdluMion ul facts issuessed. Nile m„s,^ 
poswi J Mowf 1 * 1 ,,H ‘ 'V 11 * " UHlvh «« ]»<>- 


lie.illileiit ,.] teilain lopi.s. I„pi, s , H| pclm . 
genesis .lie mieis|ieised in tlisi riptive sec- 

Im, (J |,e„ scemn,« 

plate witliMui the ,ii.| ,,| ,„„ ct ., rts ex . 

m tit *1 s. .Snnie itipii s. such is 

ext ,lu, ion of, |,e n, antic seem 

I ,|». it t-.ilmcm „r„i|,er topics, 

< . l,Lh .mil isntoiiii appliia- 

jitiiis. seem io I'm example, thebe- 

lumm Mi iiselul U.ue eleinenis ,e.g.. the 

HL ■ si and tin- ex all o| mi.Ii data is not 

wel ilhisii.iit-d. nut time is rileietiie It. 
K-.ul «>r hxdiogen iso(..|in studies. It is also 
in it a o|e dial disc iissimi .,1 die Hawaiian v.j|- 
t.im. seipn-i,.,. ixaiiants ..uls one pai.igraiih 
in a t hap, ei on alkaline m, ks. Little nieutiun 
is in.iile ni get, rlier inc.iri, II X ■■■ geoharnuieliy 
III eidiei lilt- Igneous III the melamorjihtf s«- 

Iious. Few lanxe examples ul llieiitm- 

■iMiamii .ippli, .iimns a ,ie jneseriliil up to (hi 

las, i luiptei -i.muitphisin Reieiil wurk 

'Hi lopii s sihIi as die jMi.igt'iietir relaiiuiisof 
me, .ij, elites is also missing. I liese thawliatk 
hoxvexer. an- minor in die . oiinxi oi ihecn- 
Jo e pieseni.ii ion. As an iiilroiliu tin v text, the 
bunk is veix good Bn.uise n| its snipe, tile 
bonk max also uselnl as a geiiei.il refit- 
erne to I f II- Ul. IMS lOpHs ill haul link lietrnkf 
K*. 1 


13 Him vn h u-ith the Ihpoitimiit (,ro 
hignnl St irutr\. r»nrtsit\ of l,-\u\ tit /.'/ l\m. t 
rnui, /Vx.n “Wi, ,V. 
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Items listed in New I'nlilicalions ran beur 
tiered diieiily I mm the pulilislier; they are 
n*'( -ivailahle ilmnigli A* ilk 


Atlas nf luipuni Piuifir Wimi-Streu Climatology 
■!■ .!■ * J'Bih'u .in*] S. II. ( inldeiiberg, Kloritli 
Slute l biivei >ij| y, T.,llalia.ssw. IMS! pp.. 
HMB.S2II. 



RATES per line 


Position, Want'd: U,x imer.iun Si.75 ariditi,,,, 
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? ^ ,itM in »"du„ H.r j0 

uitiana] inserifnni $a 75 ' au 

r,rsi biscrtinn free a ddi- 
Uonal inscriiuus $|.5fi. 1 


Omtnrtunliics for (traduata Studies in tho Aino- 
■pnerlc Sciences at the Georgia Inslltula of T«k 
U 1 " PR?' . ‘ ^wnings ai v available lor outstanding 
iihIIxh I nals seeking an M.S. nr I'li.l). degree 111 
gi -Kliiiiic siinlii-s in Hu- unmuplieric silences. For 
siHiesslul upiilkanis, iliesc pmiiiuns include 1/2- 
nine rejeanli .issisianisliijis wilh sinning wlariei 
1 angiiig Imi,, $ 7 JKm u, j'|y i tuj |]/!2 nioiiihs. de- 
ja iii[iug nil die degree lieinu sniigiu and die siu- 
otiiis uii.iiifiiatiiins. All uiitiim and fees are also 
invercil by die institute. 

1 he Aininsulierii Siienccs Prngrain at Georgia 
lech is pan „f die School of Geophysical Sdenre* 
«im is iinii|uc|y slim lured acmleinicaily In ijut nu 
jui emphasis is given In three areas of punospneni 
sciences, iiHincly, Dynamic Meteorology, Physical 
,i“ Cur L U K 7 ' Hn ‘* Aunosplicric Gliemliiry. Major 
research eiliiris in which students are currently in- 
x oivcd include studies in wind and solar power, Ul' 
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VI Kins in which students are currenuy 1 
xotyed nicludc studies in wind and solar power, < 
nmie modihcaiinn. air pollution, uses of satellite 1 
icurulngy, measurements of aerosols in the flUnO 
spiiere, modeling uf planetary circulations. 
mesQscalc and boundary layer dynamics, develop 
mem laser Inairumontaifnn fnr rh<? dcieciioil 0 


TOSiTIONS AVAHABLE 


versification, and or magmas 1 ?h" 4 “ C Th Cl0n f Lrt U/Unlv «r a lt y Q f New Ham • dy d .''T* 1 inrenskfn'rd^h^tn ia 1 ' 

S r °^' ! in .h'™^ 5Ef lhe ,n, p“ h ' re 8nd * m& 

cate SeC4 ° n are discussions on siti ^' cnlIsl 1 1 1 ° undeS f W* lmn J [ or n( ? ud<,,, ! s . 'mcresied in being involved In these 

cate melt structures, diffusion nudem inn 1 thcH prQblcms L on plasma and MHdS ° f ^ 1 °' S Cr Al «iiMphcS Sciences project* dL 

c Tstallization in s ili calc S vsten« i ^ Und ed eS?o«V ,10spl ! ere wd ‘be solar wb,/ ln 1 ’ rgia 1 "" »*w»'lil write fuf Informal** lo: • 

vipxv nr . systems, and an ovpp. energetic panicle Dhtnom^ ™ ,d » and r elHt- Dr. n n ..»i n « n n-i!« - - 


. . T an<l homidary layer dynnmla. dcve»J 
mem oi laser Instrumentauon for the dciedioti 1 
atmospheric aerosols and gases, global airborne 
measurements or atmospheric (nice gases, pholo 
an ^ B 35 ktnelic studies of almoipfieric 
iransforniailons, studies of biogcudiemkal cvcj w 
fi ' d ,Jn l c ■ , (wo- nnd thl cc-dinicnsiunnl chemical * 
uynamlc modeling of the troposherc and afr^to- 
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rT iv IVI miuH' 

Dr. Douglas D.' Davis 
School of Geopliysical Science* • 
Georgia Institute or TechnologV 
- A, In mi ■ n A 


— — wi «>MimiraiiNi vt 

Georgia Institute or Tech 
Arinina. GA 30332 
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fcjfdocioral A«m ialr ‘l he Jnliio llupkins 1 'iiix. r- 

jity Intlrunirulnilim far l f llr.ix i<*l«-i 

Aniilii.ilimw ■»' nixin-d lio ilu .1 , 

d«u)Ml A«M»wir bn l»i [• ni | 1 „.„ % 

“nicicH.Mi'h .m .«' »a hull ill -i^n „i n, u i,j„, ,,j 

nticnir iilll .ixii»J« l xjm . 

rlclcxU 1 ! xx'imi' 1<»i .i-n.-m.iin ,, 

ajniiop]Hiiiitmiii-MM'i ij Mii-llii.v 

iJf.snd .01 mu I rxpi 111111-1,1, 

A luLLxfrt 0 ri, -ii.ilik . |„ n , 

n er, tJniliil-H«-' x,nii %t,|u i ml 

tfho have lux I' Im •■11-1111,1, .m-.„ 

focouiHgtri In -Ijipb 

Stnda rcMuw n n li (Inc*- u li o-ii,i% r. ■ u.„ 1,-11 
Si#H.Hnsu% Ik'iMiinu-ni. l<ilin- lli>|ikin% l nu,-,,j. 
ix, Bjt[inu»r* - . Ml* -I - 1 ■"* 

Artixme National I-almrainr I (Nirmisirv Hivixiim. 

An iinlllldLlti' inoMlan I Ini\,I|„|| |s .11 .1 il.,l ,t. - 

for jinnnplwiii xlwinisin «nnlii-« Imm d ,111 ,u.,,s 
iprtinimi'lin .iii.i]xmx ■>! ilu- m.iMi i\ii|,,pi, i,„iii,i.„. 
Km uf iitni'»x|ili''*c' HA»r g.i*i » i'lnlilt'iiix Imij. 
»unc Imilm'i' .mil iruiiun.il x.iii.iiums m 
rahcric li.uo u.im-x .mil ili'irMiuii-Uiiiii .iiiu.„M u , . 

tOIKrLTi.iiiii.il ■ mu run .ilium si.iij,- ,,,, 

lopcUAril- F\|iri iiiiriil.il In liii|ijiir% iin« 4 xi- pnp- 
intiun of g-i' •.nn|'lis ili-innl In mi ii.u ,- , 

uJng oirriiT g.i» I1.1111 *x«lnm txiili nxu^i m, .,u,i 
riiMiiral .xc|Mi.Uinn iiirihixls .imi pu nM.11, m.is s 
mnuonicirii .lii.ih'i' Si iuI 11 .mm- 1.1 \|,. 
StFalUVixoimi'l ItixisiMii. lh,\ |H ]|S[ -oi. \ r 
jnniieN.nliiMi.il Ljlaujlmx. U 7 IIII Snuih l .ox .\xr- 
nor. Aigoi mi'. IIIuimo (>n|:I'.i 
A no|ii:ih>|i|iiiinmnx i-ni|>h>Xi 1 

T^iporary Fncutiy I'inition'UGI.A. | ],< | 
anil of Kailh -iml .Xp.n «■ x. i< „■ 11 | M 

plkiiii.mx Im .1 iniipiu.iix Uulit |koiIi.>ii m iln- 
xunriediliii'iHniiigx. kom .iii.iIxms. Mi.iligi.u 4 ix. 
aid n’nnni.ii gfilugx . 

A Ph-D. nr iipiix. drill o I>I|I>II<-,| [ I,.-,, o „ . 

raiuian jx in ihi li-xi t iliiino uill im Imh 

jndiuic and grariii.iii- ir.n hiiig. -up, ixi-uui ,,t iIh-- 

I ilrxrliipiiH in •■! .1 n m.ihI, 

program in l hr air.i xpr. i.ili/.un.|, | i,|,tl,.,„.,[ 

npnicnce will Ik- Liki n min I Io- .,,,. 

pyinunem will Iwgm lulx 1. I'Wl. will >„ Itill-tmi,-. 
■ae-awnth. .mil mil Im- n-um.iMr o-.n iu x. ii 

Tit rieparinu-m linpis 1 tho |»mi|i,n m 

I 9 W or liilcr, Iml li.o iim jv-iai.tn, ■- 1 li,-i ■ • i| Xrn.l 
mame in: 

t iii.ii, 

ncpariini ni i,l f. 11 ih .nut sp.h, x. 

Miiixrisiix n| l till, 1 ,11., 

1111 I Iliu m! \n-nui 
\ngrli-v r \ •Miii-J , 

UC 1 A IX ,111 iilll I III.II |X I* Ji I lull ■ 111 1,1 1 nl 11 ni| | hi ||l, 
tmplorcr. 1 1 

Chslrmin-Dcparimonl <if Gruh.gi. ai s, ii-mex. 

WrightSuie University. I In Umi.ihim. m 

wJl jiienipt. inxin - .i|ijiln |.. ( i|„ , MIS „ 

ol cnairm.in, t» It jj,]niinii-,| Srpii-|,ilii-i ]-ij,| ,x. 

a (Itiidnih 110Fixoiu.il „m, i.,|. 

an apiim.i.iinni Ini iim-ji, Ii mil in i, u. ■ , . |.,i 
m eduuiiunal .1. nxiiu-x K.mt i% n i|„ |„|| in.i|,v 

»r Icicl iiijd in, irMrun.irix Inn - 1 pt.i,i,| >■■■ .u 

raol sixxciIujiiih, I In ,|(-ji.n imo-tsi ix mih 

lituli) anil .1,1 i-in|it,,,s|x mu piii|i-s-.i.i|i.il iii .0 in ,-. 

leunjini.iiiiiiig .1 f|,m ,miiiiiiiiiiii-,i( *•■ 

KJiih. 

Send j |i'in-i ( ,| jpplii.iiinu. I mi u Ilium xir.n- ..ml 
nJraiu.| rlirii- o h o n,,- % i„ 

(■ kill in. 111. Xr.ioli , mm 1 i,-r 

l>r|Miuu>-ni u! < >i-nlii^o .il Siu iiir, 

Wnghi Xi.in- , 'im 1 1 Mix 
w ■ 1, iktiimr. nil n n:. 

Il till- 

qu )dj , jhi | | ||| | | I , t-jHjgnj,., , loxmx il.ur liirihr 

poHiirom (kiulM-i .11. | Oh;, 

Unlw^ll Facu !‘r Pin hlon Iii Siwir I’lit'slrxriliislmr 
■n- II 1 - 7 '. Km - A xi on imi 1 ix Mi-ii.iiiiiii-iiI .11 |!nx- 

n*, 1 K h-i' r .1 1 IX II..- 

JPf “/'“V"- ’■HJghl Who 1 1 * 1 X 1 * 

‘'ri'lrm ill lit inililii.iliiuix .mil u-i 

auhe ? '? ■w'f an iiifro xi in n-.Hliiiig 

hilh ,IIH •••fdi'lgliiiliMlP Irx.-I. AimiIii.iiiC- 

1 * (oiixill Ji 1 ' l / , . J ni ' h' "I '|MM' |illl sirs 

m to ih..' 1 ! , l |,,h ' - ff ■ |«i I in r mil hr gi*' 

'll gill- 

iioHin !lf p l , * ,l ' ll| a Husks. K,ilik will rii 111-ini 

A«wL. 1 """atriiVlH'ih'iu.'. 

nj||i,| , 'i 1,1 r l 1 ' 11 ffi sil-11 lx xiiiiulii ix-lm 1 .iii hr lug 

Z M.,n „ ..'"I'J"",' 1 k » l K ri r luxrd n„ 

fu„L * 1 ' l,n “Is.il.iiy Mi|i]u, iml I,, dr|MilliiriiMl 

'* 1 *" rii'iiliilu «<l ihirr 

tTifliini, y. .| , ‘ ,n l ,ll, X'iili’ .III I X, 1l11.1t II III 1,1 

leni lewu.i, J,M I ■* *m« I sUfriiirnl nl mi 

'uanii iiiic-i i-si-, in; 

Kriisasili I.1111.1, 

AMiiHiiiiuy lli'iuiHinnu 
nnxioii t ,iiiv,-i«|iv 
7 -> ( jniniiiniixvi-.ilih Avi'inir 
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and A |ipl Icallons’ t nc "^SA h*' S 5 i ? nec S T«ems 

■ l,1, l | ■’ni'tice System 

N \s.VN( )A.\ jnd h in uT' 1 pi i 1,ccl ' wi ‘h 

.ih nil], ItS/MS/jiur, •' ll . cw * pro- 

«’» |.l.»sHs|, 1 ,! l |f v J^ l lJ^ M ' various W 
I-I puiii-ssiim ... I J*_ ,| f , ahi». nuxlding. 

I;:,?;;:" 1 n -“ ® KSS! s."'" 

MU II IKFSI .4 Ilu- Umxftxiiv „| tuguradn 

iv. 1 1 . |->MI«.i, wHhiii Clkf.S will lie a, dl'cllnw 
hih 4 |qwii|Hiatr 1 . 1 Ilf I* awl bl.iM.unrv siuic. One- 

I fS | a n if" **% ** kuaranieecl In 
...... .. 1 U-;iM •“ lht Jc |MrilHCIU.il rate.., Her 

ix^ I, m J " V? m,LSI Rciirfaic liix/hei GIKKS sak- 
; **.«•. bnuiiiliciii max augment 

h m . I Kfiffratuig three numihs nf wm . 
[jJJ, * 11 '"I" I guillx, and onixult- 

_ A, T!“ ■xpr 1 in in:, puhlicaiinns, lin d/.ir 

,lr p ri'jeai. h niuijmieni |.n fmc.l. 

1 1 In ml xi. 11 img d.m- xomlil In- |jnuaiv l. I'.tfU. 
■••miiu dJ|i- Im jpplHaiiiuu ixOnidwr 1 . I'M 

MqitkaiHinx indthU- xuIpukui „| research 

.mm l.,,. |,,,,g i-X|m.'| inn e, a full rime, and 

■ml Iriirrxnl irk'iL-iHi-. 

Apulx in: holt &mr(:lui lex Stem. Cluiniun. 

■imlininxi .Vaich mince. Item nine Lie..- 

s. n iKri Box 2 .KI. Umxi-nii 1 oi 

1 «M'MJil<i. Hmikkr. l.(» MUiffil. 

1 hr l iliXlixilt III ('i)h>rai|n IX an L-Iiual Mi.iii.rui 
Vui„n r.(U ,-nipImer 

Reanrch Sclenrisl^pace I’lasma Physics. Univerai- 
*/ ,,r ,0 wa. A rrxi-.il rfi |«rtiiiini ix aiailaMe in ilix- 
rirp.iiiiin 111 nl riixxii x .mil .\sinMumiy, The Unixi-r- 
•Mt nl Ins.i. lor 1 h 1 -Mrri 11 . 1 l ami iiKvqiretJiiie sniri- 
M-X mI w.im-x ill Xjrin- pl.ixui.ii Spei ill! Ulipliaxis is 
■■ii riiiMn-iit.il mu xiig.iumis ol xi.ixr-p.il ii<li- inier.it- 

") p'-fnri-itx min lull •xphi-n-x .uni m ihr solar 

"iml I hrx«- im i-xii^.ii mux an- 10 xiip|iori ilie iiuer- 
f H I'l.HH 111 o| iLiia Imug ohi.iiix <| 1 1 cun x|taoxrail 
|||M|C I Ix Mil l| -IX lit 11.1111a ' I xplmi l. IiiIi-IILIIImImI 

Siiii I .mil I xjihiii-r , mil Vox.ign. I lie applii.ini 

Minxi h.ixi- a I'h |i hull <|ii.ililiijliiiiix in p|,is 

111,1 |'hx 'ii x iIiimtx .mil xImiuiI Ii.ix,- h, ,ii if- exjn.-riei Mi- 
ni ilu iiiii rpn i.iiimi nt xjian 1 pl.ixuu plmiix 1L11.1. 

'x | -n , l -■ if'iiiw and lhe ii.imii-s of rilin' irlririm-x 
I. ill, lli 0 kill, Ii I ... I. t .. 
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1. Si rai iu raphy/Scd imei iiolue v 

2 - Gcopny iks/M arlnc Gcoliwy 

^S^gneonsPetroiogy/CfeucIteM.birv/Econi.mit 

" m r haic d cino, isiraied an 
BSSg high-qiullly leaching ami ihc .w- 

Sre a ^Ll,r dllCI,VC rc “ art!l pro « TJin “» 

JSt$* final approval nlT. 111. ling, .ippoini- 
nienu will Ixgin in Augusi |y »3 tdc-arlline i lor aiiDli- 
enuon July SO. 1 9 S 3 ) and/or January 19«4 uleaffiic 
lor apulicatmn Not ember I .< 1 983 ). 

, a . . r ” umc ' bricf description of leaching and 

!SS? , i" ,n " ,pu ‘ 0<l ,l,m ” r 

Dr. L. Keller 

Department of Plivrieal Sciences 
Honda liHern.iiional Universin 
. railliami Trail. Miami, Florida 33 l‘Jti 

M nive ««y is a member or 

« W , Swi f Unlwr »«y sysicm and an affinna- 
lixe aninn/eqnal nppurluniiy employer. 

Department of Scientific & Industrial Research/ 
ReKarch Sciential in GeomagnelUm, Physic* & 
Engineering laboratory, Chriiichurch. New Zea- 
Jf n . Inc Rcwarch Scciion of die Physiis and 
tnemecnng LaLnrainrv, Gcnplivsical Obsen aion 
111 UitrIi hurch has a vacancy for an aimnspherii 
pht&iLisi IO join a research group. curre-iiUy xnirking 
■m | nc jet it relate.! u» die micrnaiiunal Middle At- 
mnsphere prugrainmc. An extensive ihnaha.xc nf 
gcuninenciic and lunmnlicric 1 words is iiviiilaldc. 

QualllKauoin: Post Uotioraie rexcarch exneik'inr 
m an apprnjiiiaie licld. 

HP lu N 2 S 33.333 per annum dr 1 mu ling on 
quail heal 101 is and cx],irieni-c. 

Ftmlier inlorniiiiiun. ajiiilii.nion furim cli .. max 
he oliianicd Imn, 1 he AinlMssjilur. New Zealand 
Embassy. W.ishineioii. D.C Applii.mix should uuoir 
xacaiicy numU-r l73ii and lunv.inl applii.aiiuiix ji- 
ciimpanied hy a resume lo: 

The Amliasiadcii 
New Zealand F.mbjxxv 
37 Ulnervuiurv Circle N\V 
U'.islimuiun, b.,.:. ‘Jill 11 )H. 

APPLICAl IONS MUST ARRIVE BY jl'LY 1 

l^Nj, 

Faculty Position for HREM Specialist/ Arizona 

Stole University. A lemiii-iraik lacuhx 

ai die Associate or Asxistani Professor level is ax ail- 
able ai An/mia Siaie Unixersilv for a lii^li-n-v, lu- 
ll' *n elec imn inixniSLopx spe, i.ihxi i< • t»urk txtih iln> 
ASU F.uiliiv |oT High Ri-xuluiion Fieri 1 on Mirrnx- 
• upv hill mi ihc (rum h,i Snlul Sun- Si irin 
tin- :i|,|n,uiive will hniil .11 .idr-iuii rank anil uill 
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Advertising 

EOS’ weekly frequency means rapid 
publication and delivery of your 
message. 

Communications in EOS result in 
accelerated sales and recruiting . . . 
plus a higher level of awareness of 
your product or service, 

If you are impatient for results, 
weekly exposure in EOS is the 
answer. 

Call Robin Little 

Toil free 800-424-2488 ^ 

She flunk's iuipa fiance 
is a virtue. 


Atmospheric Model cr/Progra miner. .Vliuoxiiln-rii 
■mil Fjivironiitonial Hi->can Is. Im . | M » a xiall in, si- 
unn i, (icning mi a pruj«i in enium 1 In- .ixxiuiila- 
11011 and fm t-iaxi c.i|i.itiiliiivx nf m \\V[> spr.ii.il 
1 no del l»v iiiaxiuibiiig dn- m< kU-Ix iixc s.tiolhi ■> 
tlaia. I he |»oition is fm a rreem Plillnt i-vperi- 
ciiccHj MS in tiicteni 1 ilwgv nr irlaied ln-hl hiili .111 
svLiive iiHcrexi in global liiiiiieriul xscatlrer 1, relic- 
[loll. Wc arc Liprciallx inteivxieil in inriixii Inals v,ith 
cxpertixi' in one nr mmc ol ilo- fcilhihing areas 
normal niudc iniiialization. uiaiin.il uin-ii.nl.ii 11. 11. 

cbitiil (Kira uii-icri/.H ion ami force jxiinu. I.u'x 

lawr I.r.in-wes C -Miipurer t.ri.liiimcx is .1 uiuxi— 
CMicrieii.c huh Harris .imPm CRAY lianlh.iri- ix 
desirable Stimubting. .icailcmu -xixlr ii'ii-.inli cn,i- 
|»| Hite III. 1 'h-ase '(-ml ii-siiiu, ami names <i| n-l.-i- 
'■me* I*': Ur. 1 ex, is K.ipkm. Prim ij.-il sricnloi. At- 


N.nd .1 icxiiiik- and ihr 1 dm-.- M-tt-Tcin ,-x ie u Imriilini'ihc^imix txi! d^m!, 11 [, S J llk ■"" l wil ! x(il«ein ami Fm in, miinu.il IW.u.li. In. |ii 

Jjmili.it hid. ih.- appli. .mr’x x»mk m. !• A ^ ? J 1 ‘ 1 . 1 ^ ' /V, . V. 1 ., . . TV. T T'T V.™? \'i A IU i' ^ « ' Ww- M \ i«2 1 3 y I .-kpl.. u 

n.-C.irim.-rif of I'lixs . x .mrl \xii.nfinx. 1 h. L'nix.-i- 1 1 “ Sl |, k_I ,|, I-- a - l .|7 r .-t 7 - 1 . 2 n 7 1 

Mix nt loua. I 1 io . Imx... -JsHS " .- \imc T|.|- I'. 1 '1 V'"' ! 

-i.-.-i i--»7 I .«t .uliu*xi'iiirin and pitlihi.it 11.11 tti high tcxi.liitii.ti ..... 
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Ilu- I 'iiixt-isiix o| l.ih.i ixan illn in.inx,- ,n 1 1. 

«<pial uiqimiiiiuix <-ui| 4 ..'. i 

llirec lor/ (ten physical Fluid Dynamics fahurulory: 
The Envirtirirncnial Rcicurrh I Jibornloriri, NOAA. 

I In- ILS. lVp.it iiiu-ui », 1 -c .it unci 1 1- in I'limi'inn. 
Ni-h |i-rxi-x. is xi-ckuii! .i|.|ilitanix Im .1 xnrmilii 
■11.111. igi-i m si-ixr ax Diniiiir. (Ii-njihvxii .il Fluid 
-Uw mwiw t nLwm 1 y^ Hm»WiKV*Wi«n— <— 
,ih-iiu-rilx. .uni rvahutrx ji-m-.iii Ii pi.iui.ilux in i'x- 
jl-ll»l ilu- •> il mill, llllil.-lxlJIKllllg ni Mil .x.- ,dixs|i:il 
(uni i-xxi-x win! Ii g.,\-i-i n ilu- lii-lt. mm ul dir ainiM- 
x|ilu-ii- .iml ihi- w imi ix ax inmph-x fluid xsxicim. 
flux inxiihrx i-xii-inivc inln- anil iiiira-ajp-m jr unn- 
diii.iiiuii .ix well ax die ilin-iiimi uf a UKI-iiieiiilii-r 
xiall 1-iig.iged in icseau h .miriiii'x. 1*11x1111111 ix (ji- 
irrr Krxi-i vnl in die .Scniui Kxi-iiiIIxt -Vrvkr. Sala- 
ix i.iugc: $rit\ 1 !l|. p . lu $ii 7 . 2 DII |ier annum — iiegnihi- 
I ni- h.ixed mi i-xpei ieme. m in Hi Iii aililevi-meiil. and 
in linii gel ial fiualiliuiliniii. 

yUAI.IHCA I IONS: K 111 iw ledge uf llicmy mid 
xl.ilc ill the art in .1 1 iiiiiliiiuillciii of dixi ipllues (rm - 
inimliigy. m i-aimgl .uill)’, liyiliuhigy. (laxxiial pliy.x- 
hx. Iliiid dyinimlM. 1 lieiuixiiv. ami :i|i|iliecl muilie- 
in.illi x) In dcxlgii, ilirci t. anil i-valuaie iiilerilixL-iplin- 
iiiy Irwaiili pi mqi. mu- (aMiijK-icme in die xdeniiiie 
iiMu.igiMiieiit nf InnKriinil ami ex]K-ihiiciital te- 
xeaiili xtuillei u| u hiige-xr.ilc iiniutv. IViwniul lr- 
xeairli ill ineicotiilug)' nr (xt'.imigl.i(ill). I'xii udxe 
1 niniirlriHt- in hrnaiL nit'in uf adiiiinblniiinii aucli as 
|ii(igt-im planning and L-vHluatkm, niiililarniip tmir- 
iliiMiinii, leximne aiqubilkm mill ariiiihihiraiiiin, 
oiuaiiiMiiniiiil Will «*.' niiii ion. and human resource 
1 11 ill /mi> 1 11 including FRO- 
TO APPLY: ligneMnl ttcrwiiw should uniinct 
Ms. Hri ham j. Pctciwii, NOAA/ERfi Person ncl 
Snvkes INvjann (R/EMS). 325 Brondway, Boulder, 
CO MU.«» ( 3 ( 13 ) 497 - 578 D ur FR 320-5780 lor ap- 
plkiilitiii lurius. Reference Vacancy #NOAA/EKL 
82 - 200 - Pmilkin anuouncemcni doses Julv 8, 1983 . 

AN EQUAL OI'KIRT UNITY EMPLOYER. 


al fiegti-i- ill ail a 1 1(111.1, rule aiea xiieme. .i lu.ml 

>.t .uliii-xi-Hiriu and |inl,|ii.iii..ii iu high lexoliiii.in 
‘ I.-' irtMl uikrnx. ..(.X and kin .irii'dg' .,1 nl.m-.l teili- 

riupu-x Kii, It ax .md mi. i>.i|iIIi:i<iii<ii Ii 

ix e\|ni led di.it die ap|>.iiiu.-r will inxiiiiiie an adive 
i.xuii.Ii |.i..gi.un in i-kiitou tiiiiiuxiiipx m jix a|r 
pin aii . mix in viEiii- area nl X..1UI si. Me sneiiiT using 
die itisitiiiiM-iilaiinn ni die l-'acilirv and will xem- as 
■ulvixi-i in Fauliix m, 'is. 

*"-ud I.-.UIIH- hi. I .Mange Ini ihrce letteix ul rcc- 
- 111111 ill I'lal inn In lie sent In. I.M. laiwlev. l einei till 

Trm 

Ai uun.i Si. a>- 1 , nixeruix is .iii iipml < >| >| mi i unii x. 
■itluuialive aiiioh ■-m|d..u , i. 

National Museum of Natural Hiiloiy/Smilfaioiiian 
Institution. I lie 1 te|uitmcni nl Mineral Sciences 
seeks :i|i|iliianis fur two icnurc-ridcL reuarch pusi- 
lions on unr professional it, iff in mineralogy, pelrul- 
ugy, geociieiuisiry, ur meicoriiics. Although primar- 
ily research uricnlcd, ilte join will alio intludc ionic 
inv.ilvemciil with other iniportanl nmscuni fimc- 
llons, nuKl iimably mlfcciiom ciuaiion andmr pub- 
lic cdiiealiou. particularly cxliibiis. A Pli.D. and 
broad interests in ihc geosciences are preferred. 
Atiimliilincuii will be made :il die GS - 1 1 level 


Visiting Research Scientist 
Radio Emission Processes 

Applications are invited for a visiting research scientist position in 
the Department of Physics and Astronomy, The University of Iowa, 
Io ^J City, Iowa. -. ...... 

This position Is Intended to support a multidisciplinary sludy of. 
Planetary, solar and astrophyslcal radio emission processes funded. by 
6 NASA innovative research program. Applicants mUs.t have a : 
Ph -D. with a good theoretical background in basic pjaima physic? . 
f nd experience in either experimental or theoretical studies of plane- ... 
tel V; solar or astrophyslcal radio emissions, pur.lntention.ls Jaiavor- . 
established scientists with research experience iri this area, although , . 
Junior scientists with an appropriate, background will.also be^nsld- , 
ered. The salary will be commensurate with the experience ML .. . 
appointment can be for any period up to one, year, .with ^ 
extension to a second year, depending on, fuhdlng consiralnts. ,. ,, 

Send curriculum vitae and a list of-three ■: 

; : : D. : r ^ -v.;" "■? - 

, Pepartmenioflthyfldc# f »4 : i ' } ^ 

• . : ■ The ,- 1 

• • Iowa ':.-A > : 'r. v- i ; - 

' 'rii • '• .Telephoiie 31^^3^5^ ^ ,y :y : '4 


($ 2 - 1 , 508 ). One iioxiiiun available fan media rely: one 

B union nvHilnliH after Janunry I. 198-1 (wilh wnic 
cxibilily in both storting dates). Closing dale for 
amil km tuns is July 29 , 1983 . . 

Tlic llcparimctii's collections ol mineral*, rockx, 
indcurlics. mid tckliles arc among Ihc largest and 
finest in die world. The Department ii well- 
equipped wilh modem analytical iiuimmcnls in- . 
eluding nn automated electron raicruprabe. Close, 
working relationships willi other part* of Washing- 
ton'i extemive geologic community further extend 
the available fccilidcs and expertise. 

Applicants should send a rejume (including a 
statement or research interests}, the names of three 
references and'a completed Sr -171 form (or a re- 
fltiest far said form) to: Office of Personnel Admin - 
isirallon (MS). ATTN: Room HIS AH, Smithsoni- 
an Institution, Washington, DC 20500 . 

The Smithsonian Insuiiitlon is an equal opponu- 
nity/aflirmatlve action employer. 

Aalitonl Profciaoz/Crustal Reflection Seismology: 
University of Wyoming. A non- term red position 
to conduct and cured research in reflection seismol- 
ogy is likely ,o become avaDaWc oli I August 1983 
far i period of two yuears. Project inx-olves process- 
ing and interpretation or COCORP and other deep 
crustal reflection data with Robert Burridge anti 
Scott Smithson as the principal investigaton. 

Ph.D. or expected completion xvitliiii she months 
required. Applicant mult be experienced in process- 
ing and Interpreting crustal reflection data. Respon- 


conducUn 


Marine Research Associate II. An.ih/i- jn.l mu'i- 
prei unit- sc-ii,'x ..rvc-ni-.il auuixii. ii-iu-l mm- .ti„l 
I*. u>. in pressure. Prc-|i,i(i- (icmkic-xx i ■•( m.i i- .imt w 
x-ntilic iiuiiiucripix mi ili. xc h-xliIk. Aixixi in |.|, in- 
ning i*X|teriinenix anil |Miiiapair m xxieuulu 
cruises. I’li.fl. in phx^ii.d M-.t-aiu.gi.ijih' j.l.ix 
enre in u.m, inter ore .gram in mg x„ili iLure, v. tie, 
applications in FORTRAN. Siilniin jp|,]i..ui.,M .uul 
resume hy Augusi 15 . l'.tsi. ic»: LU . I> R. Wane. Ma- 
^jirej(excan-h A xsixialt- M P-;>iti..n, Ltimmitx ,il 

land 02881 . 

An aflirinaiixv aitxomi-qu.d uppntiuuiiv ■*m,i|i>xi-r 
m/f. 

Research Professor In Marine Geo science' Uni ver- 
■ity of Rhode Island (Marine Geoidenllrt). The 
Graduate School iff Oce.inography inviics .qiplira- 
lions for a research professorship in Marine Gcusci- 
ence wh.ise salary nnd rank are neguriaiilc. Prefer- 
ence will be given iu candidates who haxc clrarlv 
dem unst nil eel abilities umi interesi in. but not iteres- 
sarilv limited to palcuin.igneiisni. The pc«iliun is 
funded by coni roc is and grants, however the re- 
search professor holds full faculty rights in addition 
to other benefits, flic pa leo magnetic facililx at GSO 
is fully equipped, fully operational and oriented in- 
wards rapid measurement of large numbers of s.fft 


sedimentary samples. Applications are non open for 
the position which xvill become available about Janu- 
ary 1 , 1984 . 

Send letiers or application, resume, and names 
and addresses of three professional references io: 


Roger L. Larson. Graduate School of Oceanogra- 
phy, University uf Rhode Island. Narraganscil, 
Rhode Island 02882 . 

An affirmative actionfequal opportunity employer 
m/f. 


STUDENT OP PORT UN ITI ES 

Graduate Aniitoitlsbfps/Hoxvard University. 
Hcnvard Uniyctsiiy in YYashirginn. D.C., ofTei'Sia 


terewed appllcanij ! 
three references to: 

s 

. •:* Dcparirhehl c 

tend a-retumc 

tore Sfnithwn 
if GeOloBV am 

and namei of. 
{.Geoplijlici 

Uqhi 

• ' • P.O. Box J 


■or 

Uni 

Wyon 

[venji 

re iutliii, . 

Liraniie. 

WY 

: 82071. . 




: gcoprusics, geochemistry, and mrtcarologymydrolo- 

S iritfi rerpotc sc ruing- Some stipends and 
siaiusliips arc available. Poientml students 
should write to Dr. Eric Chrisiofliersan, Department 
of Geology and Gongraplty, Hoxvard Univcrsitv, 
Washington. D.C, 2 uIJ 5 H- 


Don t Miss 

U.S. Quadrennial 

Report to IUGG 

Subscribe to Reviews of 
Geophysics end Space Physics , 
RnC| receive entire Report 

• B0 topics reviowad | 

• qpproxfmaloly JdOOTolgl pages 
4 ocftlljpa by David Jbribb ; 

'■ U S., rasSaroh of last' 4 years 
; placpd in wqrldWida pqrspqcllve 
i aktonsWa btjbiipgraphiHS . . 

, * 4 special issues of RGS.P . 

! You can siiii subscribe lo RGSP. for 
1883-Ypur AGU 1 sales ifepresehtaljve' 

1,8- only a phpna iaJl away-^-toll free - 
000-424-2488 or .482-8903 in the;. 
Wflahinglon.O.G/.area.PaynnBnt . 
raust b'Q raGaJvBc! befcjrd aarvica l /GC 
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Separates 

To Order: The order number tan he 
fnu iu! at the end of cadi ahsti-nci; use all 
digits when ordering. Only ]i;i|>ers with 
order numbers ate available from AOU. 
Corf ; SS.50 fur the first article and S I .<10 
for cadi additional article in the same or- 
der. Payment must itCLunipany order. De- 
posit accounts available. 

Send your order to: 

American Geophysical Union 
200U Florida Avenue, N.W. 
Washington. D.C. 20009 


Aeronomy 

MiO Ttdri {Dioruspherlc bifoiitiire) 

LATITUDINAL (SEASONAL) VARIATIOTS IN THE THFRH-MFIERlf 
NlhHlGirr IFMPERATTniF. HAXtWHi A TIDAL ANALYSIS 
r . A. Ikirrara (laboratory Tor PUnttity Atovspharai , 
toUiril !pui Plight Center, Crtinbalt, HD 1(101), H. 

Xu y r d«J N. U, Spencer 

Ittont oVserv.it Lone of ■ rairenol .lulllitlcn In the 
line uf occurrence of eh* th*ros*ph«rlc midnight 
loupe r.iruru ruilmuii nujinoat th.il rv-n lit lou latitude* 
K2C n 1 Ihtio la a lelltudltul (■•lannal) virlillpn In 
llif anplltifk-H jnJ pharma q| ilia higher arJor lldal 
..idea, Hi* Atr'afhur* Faplorur-F. N\T* terfnnturu 
.lain h.iu» Idtn i nuil in I'ltfomtauie thin quoit Ini, 
nhlalnlnx tlic torapor.it ore ii a (until,, „ »( tei-itl lle< 
al tu< fvj.in latltuionl -17, S" an I I 7.V\ Ha attired* 
range nwarc.1 [I 250 la 409 bn. H,n 14 hr. toir-irn- 
lu 10 lain*- item I r.- nht.-it nr 4 during the . n< (|ac at 
Hid yi-.ir In h,.th l.rnl npharaii, ml ll,ey Hh»u Mil- 
nlilnlght linpi*r.il »rw runlnun ■■rcwrrtng >Mrl lar In tlm 
•u:j»r Iirra1ii|,heri» linn In the ulnlnr brnh|WiD< In 
-idilltlen, llio dinlnr luivr l,-p*r.ituru .1 rl.it Inn I* 
character IidJ by it gradual tliv tewird tha altar noon 
mlnun fullouj.l hr a rapid derccmc Intn thr night, 
uiarexa tha winter variation ihtva a rapid Jncri-or 
lowurJ tha nfearno.ni nmLl.in 1,1 l^wed by n grid.Ml 
decrease (nrn sMalght. Tidal an.ily*l« of tho inraprar- 
aturc funel ■•>1 ob-ioe that tha abiorvad varl.il Inna can 
be accounted for hr tha flral Ihna tidal himwilcu, 

f«b h.irrnrlr ilkvlng .i latitudinal latjirail) varla- 
■ Inn. 1b« rannt * lantrioa.il virtu lion 1* ahferwd In 
tho veral-dl'irnil oinpurasnt which Ira .ilv.in d>..nlnanr In 
ll.o winter ImnUphvrf, nn.l ih*rwf„,u account* for noat 
nf I lie ulnt.-r aljiiitro I rnpvr.ilurc nlxlon. I'll 
tor.llnrn.il rmrapom-at I* ji ilmng nn thr avnl.lt ur-u 1 
oim in tha «.n*/r hemtaphera, bn nngl 1*1*1* in 
wlntor. Tin w^.iln.-.atn ira tin ratter I r>->l b» nyn-otrlc 
oarltntti.n of thi- tidal '4t,wniii* with rt-ipart »u th.i 
cqu-Hcir, with tha avnl.tl.irn.ll l.itga-r Ihjn ihn Ivrllur- 
eil. Vo Interpret i hr l.it I i<j JI nnl ra'.lBtlce mrUtlnn 
t.1 thn nu-ilJliirn«l pjnpanut it .i aupvrpoall |.-.n -.f Llic 
Ion-dr. if In j.ica.t «nnl d I urni I ll>l» nnl tha ra-lJIurnul 
tunponrnl cvralted fvv lha EUT f orce. In ain-ror llio 
duritlxn of the MV leu roe o«v«J« 12 hra. ur.t the 
llRt If' man I nf tha aaeildturn.il a cure x- coor-manl 
oppose? that of the Ion-drag Induced ennpenent ■ In 
ulntor. tho snore* .lur.it Im la lerae thin 11 hr*, and 
tha phones or these two e o-,ren»ni a nr* ..f the mio 
alpn, enforcing each othar, ih.m pro-lac lag tl<o larger 
amt.tl.irnil coop-ncai nhaarvad. 

J. roophyn. For, , Blue, faptr 3x0770 


1*40 aH". Hum, if 1 VI.J, 

OBSERVATIONS OT GRAVITY NAVES IN THE AURORAL 
SOME 

P. Bar* In (CSPE/CUET. 92131 IGSY LEG N3ULINEAUX 
PRA11CE), W. Kofnan, G. lajtuna, 

Tha elect ran danolty, ion >er>FBCaturo and 
velocity raaeurad on tho lath of Noverhor 19BI. 
from IV to IT UT by E I SCAT facllltiaa oahlbitad 
clearly periodic behaviour. 

Ha prnaent an attempt 10 Interpret «hia feature 
aa a nan I tea tat ion of gravity waves. The IBth 
of Nov ember wee a day of high magnetic activity 
end It waa difficult *o separate completely the 
loeel effects from, thote Induced by the gravity 
wsvbb ■ The observed waves had a period of about 
7S-B0 minutes and vertical wave-length of tha 
order of BOO kra. They vare poaalbly go no rated 
in the auroral oval, about 1000 kn from TromaB. 
fid. let., fj-ai JEAA09 


0*99 Cenaral lAaranony) 

JOU7 CYCLE AND SEASONAL VAHATIOKS Of THE lON-TSfHEU 
02SERVID VITO THE CHATAUIkA INCOHEffHf SCAnU lABAR 
M. J. l*ron <SH Internal Icnal, Krnlo Part, CA 94029), 

C. J. Helnielaan, and J. Patilaaka 

An liiECJiaiant-ieatur radar facility was speratsd at 
CKatenlba, Alaiba. (isographlc ini Invariant Istltudea 
both a 6 J'HI for elioit II yaara, aaianlMlly a lull 
islar cycla. During chla parlej, aipirlceata lasting 
24 hours anl dlreetsd at nearly overhead naaiucaeenla 
ware cada af proa Isa t sly ones par santh. Thr stsiensl 
and salar-cycla dependence* o( tha tonoapnare over 
CT.alanlk* aa daducil fro-i 10) ityer Irani s apannlog tha 
11 years ere preiented. The bailc parssatara eaisuraJ 
veie « lection concentration, electron and ion tanf«r- 
a lures, and llne-of-alght Ian velocity, all a* (unctions 
nl altltuia ana tine. Thli paper focuaaa on lb* konli. 
arlcn in lha E- and F-rrgloni. Tnplrlcal ralallonihlpa 
vare founl that enabler 111 tha dayUne bis Iron 
[.region alaclaon concentzailan to h* eaprtsisJ In lini 
of the 10.2-ca aolar flu* ud tha solar isnllh angLa, 
and (21 lb* diyll-ia aulrm F.raglon alactrtn coneantra- 
tlort la ts exprtaied In tern of the l(l.7-co aolar flux 
alone . The depanjence of r.l|httlca pratlpltatlon* 
produced Ionisation In Colt. E- and T-raglont on aolar 
flux and a ■■rail' activity H sl ia darcrlhad. A olaar 
dlatlnol Itn heiuean suxrrrr and vlnlar F-rtglon lenlaallon 
condltleni la ewldenl, ee la lha rapid avltthotar naar 
lha aguLnoi. ( Incoherent-scali ar , tenliatlon, pretlplta- 
llon, an|ar flu*, electron ccncsntraltoni. 
lad, del., Taper 35U782 


0)80 Scattering 

PULSE-LENGTH KPENDfHCE Cf RADAR SIGNAL STRENGTHS 

FO* FRESNEL B*«SCATTEfl 

M.K. HocHng {Ho, -plane) -Inst Itut Fiir Aeronomlc, 
D-M1I KdtlanDurg-LInddU, FRG) and J. PBttger 

In e recent series of papers, a model vas 
developed to erplatn the strengths of VHF radio 
echoes bad sc altered from the atmosphere. The 
rodel assirad that a process called “Fresnel 
scat tor Ing* was cperating. One feature of the 
nodal was the proposal that the scattered signal 
power should be proportional to the square of tha 
radar pulse- Ungth (or) used. This paper re- 
e>enlnes that proportionality, and concludes that 
Tor conditions of Fresnel scattering, the 
scattered power should rather be proportional to 
the pulse- length. 

It Is then shown that under condition more 
general than those proposed In these earlier 
works, the Pulse width dependence is rare co*ple< 
than either lar) or (or). These revised 
assunptlons are more appropriate to the real 
atmosphere, and may help explain some experfuntal 
results, fapcrisiental data and computer 
simulations ire also discussed. {Fresnel scatter, 
pulse- length dependence, Fourier scales) . 

Rod. Sel., Paper 350784 


Exploration Geophysics 

0910 Coaputar applications 

NUMERICAL STUDY OF LOVE WAVS FIOFAGAIION 

So* 0980 

R.B. Rally (Aeoco Production Co., P,0. lei )9I , Tulae, 
OK 741 021 

Lave vivo propagation la stud I ad by Investigating 
nunarlcal sideling roeelti [e r several eiaeplaa of 
geologic interest, Tha nodal characteristics el the 
result! are derided by the use of narrow band-paaa 
I III era and two-d loans ianal Four lar crane ferae In rang* 
and tine. Such procoaalng nakea It passible ta study 
changes In phase and group vein; icy fir the various 
node* and ta local* points of r~ flection. This permit a 
un* ID gain inalght Intn 'hnngn* in thn physical 
proper i loa of thu am face ■ kjaHtfl supporting the wavsi, 
CMPUYRICS, VOL. .A, HO. > 

093; Sxlaelc Bithada 

CASK III9T.1PY or THE EXPLORATION OF THE URAND ISLE 9) 
FIELD IN TIIK GULP OF MEXICO 

Poh-llal Pan (wobl l laplorallon *nJ Production Sarvlcaa, 
In:.. P.0. Iu 400, Dallas, TA 7122 1) 

Grand laic 9) Field is Incacod 40 alias offshore 
Loul ilana in 200 ft of viler. First stag* seismic 
cap Inrat I on work wea coapltted by Mobil In 1 472 . 
B I gh- amplitude event a v*r* observed on lliv isiamic 
acrtlona which war* ballavcd to ba related to [h* 
aalarencc of hydrocarbons. Reprocessed Islamic llnaa 
ahnvai anna inpIUud* charge n*«r two guttllonsblc flat 
■pota which vara thought to ba lha gna-oll and 
ol l-wetar land concacta. Careful *aiainaiian of the 
original aslieic record proved chat ana af th* flat 
ovesta via causod by non* or dletortlona under tha 
fault. Subsequent aeiimlc nods ling icudiai led to the 
■uccaes cl aaplaratlon and stploliatMn of th* field. 
GEOPHYSICS , VOL. 48. NO. 7 


Geodesy and Gravity 

|v)8 PhoLograt=ol iv (Hire Coordlneree) 

THE 19U2 TOITBOL HSTVORF »F KARS 

H. L. Davis* and f. Y. Kata>nra, The Rand Curpota- 

tlcn, Santa Hnlca, CA doina. 

A new plane tulda cootrol naruork ol Ibis waa cod- 
puted In Saptenbar 1982 using ■ large ilngla-blcck 
anal yt leal lrlang.ilat Ion with 47,524 Naavreoante of 
'•M3 control pc Inti on 1054 Kirlnar <t and 757 Viking 
plcturoa. A total of 19,1)9 nomal equation* were 
solved and tho raaultlng standard or tor ol rca.uro- 
cent we* 18. OA ua. Appendix A l late rhos* control 
polnre chat nra Idantllled by oou and latter d#«- 

.y,— <. J ->•■ Ol,og|a r .,t. InUi- 

netae of tha cent ml points, loth mppandlrea an 
■vallabL* ru microfiche. The coordinates of tha 
Viking 1 lender ell* are latitude 22;480, longitude 
472982, and radius 3)8 9? 12 kn, (Kits, cartography, 
planetary coordinate*). 

J. Cocphva. Rea., End, Paper 1B07«| 

1440 Holer wobble 

THE ROTATION OF THE OCEAN - ML1D EARTH STSTEM 
S.R. DtcVain (rwparenent af Caologlcal Sclaotea, 
ilste t'nf varsity of fhu York, Blnghootue, NY 13901) 

Ihe effects ol the oceans on polor cotton cay bo 
useful Iv studied by treat Ing the fluid ocaaos end 
unde rly leg solid aarth as a coupleJ two-body i ye tan. 
f™ • rotational viewpoint, oceanic wobble is 
possible because non -global liv allows anv olsal Igncsat 
of acaanlc relation end principal axes to be caln- 
talced. 

Uncoupled fluid ocean* deforming acatlcally in 
response to chair own wobble yield an acaanlc wobble 
which le rue regrade and ihdrc-peciod. Fetation of the 
coupled deformable ay* tea has been Investigated with 
the coupling aiataLng ■ varltcv of geoatal fores 


to facilitate solution. The retrograde character of 
[roe oceanic wobble lead* ro coupled noclene which are 
at baac undaopod and at worst unstably danpad. Thoae 
types of coupling which avoid unstable rotational 
behavior, and also generate one wobble node with the 
observed characteristics of che Chandler wobble, 
predict a second wobble soda with the long period and 
retrograde (or marginal ly prograde ) senes of the 
Harkowltx wobble. Such coupling le nen-dlieipatlve. 
Implying that cha wobbles attenuate through a ctra- 
b (nation of shallow-sea Interactions and Internal 
friction within untie and oceans. 

It thea appears that tbs HarVewlcx wobble nay bo 
viewed u a natural wobble of on earth possaaatng 
oceans. (Chandler wobble, Markowlrr wabble, 
two-body rotation, ocoan dynamics) . 

], Caophys, Res,, Rad, Paper 3B077S 


Geomagnetism and 
Paleomagnetism 

2599 Ggnaral '(Palwcmagnatltn) 

DON IN HEHA1ITE 

Maureen B. Steiner (Department or GROlagy/fiaophysIci, 

PO Box 3006, University Station, University of Wyoming, 
Laramla, UT B207I) 

Heavy mineral placer layers within channel sandstone* 
or the Morrison Formation (vs stem United States) have 
boon shown to contain a very stable, accurate record of 
the Jurassic geomagnetic field. These laminae ere 
comprised almost entirely of hematite grains. In parti- 
cular thgy are largely the hwetite pssudonorph of 
magnetite, tsirtlte. The laminae record the correct 
goanagnetlc Meld direction during a period of rapid 
apparent polar wander, which suggests an early acquisi- 
tion of the ramanence. Several other r eminence charac- 
teristics Inply that the ramanence Is probably a DRM: 

I) more than 50X of the martlta grains have high 
tcoperature oxidation features, suggesting they may 
have been mart I to at the time or deposition; 2) direc- 
tions of laminae which were deposited on sloping sur- 
faces are significantly deflected from the directions 
or the flit- lying laminae; 3} there Is large direc- 
tional dispersion In one laminae which had been heavily 
burrowed by orpanlams. Measurement of Individual 
burrows shorn that the burrowing disrupted and random- 
ized the magnet list Ion held In the martlte grains. 

This strongly suggasts that the martlte was deposited 
as martlte and that the reman once Is a DRM, as opposed 
to deposition of magnetite grains which were altered 
to hematite after deposition. 

Examination of recent weathering debris on Igneous 
outcrops shows a substantial amount of martlte on these 
outcrops. This observation provides further evidence 
In support of the Idea that heaatlte, and In particular, 
martlte, can be ■ deposited mineral In sedimentary 
rocks, «nd thus can carry a DRM. (Hematite, detrltal 
magnetization, Jurassic). 

J. Caophy*. See,, Rad, Paper 3B0681 
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3)30 Otaurdwator 

A HATH E HAT ICAL MODEL FOR REGIONAL LAND SUBSIDENCE DUE 
TO PUMPING PAPT im INTTCRATEP EQUATIONS FOR A 
PHREATIC AQUIFER 

II- 1. Corape Icq l, , (Department of Civil Enqlnoorlnq , 
University of Dolewero, Newark, Oalaware 14711) and 
J. Boar 

A matncnatloal nodal Is divoLopad (er tho aoral 
distribution of drawdown, land Bubal danca and horl- 
rental dlaplacotumte duo to groundwater pumping treat a 
dcfcrouMe pnreatic aqultor. Thia papor la a oontLnu- 
atlen of earlier work* published by tha authors IBuai 
nnd Ocrapcioglu. Water Raaour. rob., 17, 9)7-946 and 
947-958, 1981) on the aubloct of raglonal land aubald- 
anca due to pumping In cenrinod and leaky *qulf*ra. 

All tha baalc aaaumptlona underlying thou pravlc.ua 
work* are alad. valid h»r* Nramvar. Ir this case, tho 
aano metnadology la extanded to the eta* of a phreatic 
aquifer. Th* main additional raeturo In tha present 
papar la that, doe to tha decline of the water table, 
the total « roai at points within thu flow domain 
changes continuously. Following tha dsvalopmont or a 
throa-dlmanslona 1 mat hunt leal sndal consisting of » 
csss con aar vat Ion aquation, quasl-atatla aqullibrius 
aquation* and atroaa-atrain ralatlcna for an aeaisiod 
per fact ly olautlc solid oatrU. a raglonal, horizontal 
two -d loanaiona 1 nodol Is derived by avaraglnq tho 
throe -d I sons tonal nodal over tha vertical thloknaaa 
of tfu> aqatfar, taking Into account tha continuous 
variation la total aeroas aa a result of watar tail* 
fluctuations. The separation of initially coinciding 
phreatic surface, which aarvea aa tha upper boundary 
of tho aquifer, and a aurfaca consisting of a eat of 
tlUd partlclaa, during Uio lowarlnq of tha watar tablo 
and tha coapsctlon of tha aquifer haa boon Incorporated 
Into the averaging praoodora. An analytical solution 
la given for tha caae of a single pooping wall. Tha 
solution which Is oxRzassud In tarns of tha claaalcal 
kail Function for a conrinod aqulror, but with a modi- 
fied atorativlty, p rovldoa oat lmstai of drawdown, 
vartlal aubaldencn, and horizontal lUsplacaaunt. Tha 


displacanerts for n serai lo ynUan ate ccnparad with 
thoae of a eon fl nnd aquifer under nlallar condUiesa 
Ttio results Indicate that under tho condition* of tha 
itudled cane of radial flow, vertical and horlrcntal 
dlaplacamantB due to Fuaplnj froa a phreatic aqullar 
with the BATH, discharge rata would ha las* than that af 
a confined one. Furthanoro, the same averaging pro- 
cedure is oatonded for a ayatosi of phraatlo and lanky 
confined aquifers and for thn unanturatad tone above 
tho water table. An additional change In total stress 
la obtained in terms af DOintura content of tha son* 
abova tho phreatic surfnoo. (Land subsidence, phraatlo 
aquifers, modeling, intagrated equation^ . 

Hater Ha sour. Rb«, , Paper 3H0737 


3I7D Snow and lea 

MELTWATER MOVEMENT IN A DEEP SN0WPACK. 2. B DELATION 
MODEL 

Pater Jordan (Dept . ol Ceagrophy, Univarsliy of Irttlak 
Columbia, Vancouver, B.C. VST (US) 

A numerical aimulatlon nodal ia developed daacrlblag 
tha oos-dlmenalooal flow of malcwaler In a anowpaek, 
baaad on aatnbllahed oathuda of nadelling unaaturatad 
groundwstor Mow, lha raaulta of (laid observations 
of auovnolt nod maltwater flow ara used to decs rains 
paranaiors doscrlblag tha hydraulic proprties of the 
anowpack, and surface energy balance measurementa ara 
uaed as Input to tha nodal. Tests of the parforaanca el 
tha nodal show a high stnaltlulty to tho saturated 
hydraulic conductivity af rlis anovpack and to liquid 
water content of tho anew. Saturated hydraulic conduct- 
ivity can ba neaaured with acceptabla precision by 
simple field reothodsi however, meaauranant of liquid 
watar content la more difficult and censtltutas tha 
major limitation affecting calibration of tha ludal. 
Tha modal la relarlvoly loaanaltlvo to eopenanta In the 
power low squat loan relating conductivity, capillary 
pressure, ond liquid water content. Me lews Lsr wave 
spends predicted by tha model are nomiwhar alovar then 
those observed In the field. Obsarvat lonB of aneupack 
layaring and horlsooral lnhomogeneliy af flow auggaat 
that Lhasa features affect transient storage of melt- 
water and consequently causa mltvarat wav* apaeda to 
differ from those predicted by a ona-dbseaolonal nodol. 
(Snovnalt, unsetucacad flaw, runoff modelling) 

Hatar Raaour, Rea., Paper 3W0524 


3170 faev and lea 

MELTVAIER MOVEMENT IN A DEEP 9N0VPACK. I. FIELD 0B5ER- 

VATI0H1 

Fatar Jordan (Dape. of Geography, Univarally of Irlilah 
Coluobla, Vancouver, B.C. V6T 1U5) 

Tha flew of maltwatar through a anovpack. can ba des- 
cribed by Darcy' a law, and by a sat of squat Iona rel- 
ating conductivity, capillary pressure, nod liquid watar 
content which are a lml lar to tha aquations governing 
unanturacod groundwater flow. Field observer loo* war* 
conducted which vara Unsigned to Lear tha applicability 
of cha uuaaturacod flow aquot Iona to tha description of 
saltwater me vaunt at tha seal* of s small watarahad. 
Simple lnar rumen tic Ion was used to maaiura capillary 
pressure and maltwatar I lux races; (his wea luppliaantad 
with energy and watar balance moaaureuenta for tha study 
vacarabad. Obaarvarlooa of aurfaca unowraalc, maltwatac 
flus, and •Lraaaflaw for the anowmrlt ported coni Ira iba 
nature of acltwacar flow aa Jaicrlbad by the unaaturatad 
flow aquations, and illustrate the controlling Influent* 
of snovpnck hydraulics on tho ai ream! low hydrograph. 
Observed apuada of tha nalcwntar wave Iron! In tha in.iv- 
pack overage nb-jut 0.12 n/h. and capillary proaiur** and 
kinematic wave apoedu obsarvod ara comparable io tboaa 
report ad tor vtbor dcop-anow cnvlronnanta. Tho diff- 
iculty uf ohculnlng rallablo liquid wntar content craa- 
uramanta la Mabtlflvd nx a nujor I Lnllut Ion la lha 
Jots ruination of hydraulic proper! loa of the anovpack. 
lAnovmalt, unaacurmud flow') 

Herat Raaour. Rea., Fnpar iVOili 


1199 HvJrology 'Generali 

REPMEA81I.ITY OF CRYSTALLINE ROCFSl HEW IN 4111' 

NF4XUPfMF)iU_ .... .. . 

W. F. hrac* iDoparroont o7 KjccIi and Planararv 
Scloneea, Ha*aacliu**Cta Inatltuta of lochnologv. 
Cambridge, Hnsn. n’lJO) 

New In altu no.isuriuanta fro* ton alto*, Including 
throe In basalt, hnvr about tho somo tang* of paraaa- 
bi I ley for crystal line rocVa a* reported pravlouslV, 
namely, from uLout I0 _,, m^ tl ud) to W , V f TOO odl. 
HfRhlV conduct I vo Inrarvnla autv ba aa daap aa 3 km- 
J. Gaofhva. Ran., Rad, Fapar 3B0676 


3199 aoneral (ihiltioritwcia Wator Ailocstlon) 
MULT I CRITERIA ANALYSIS C'P WATER ALLOCATION 
IN A RIVER BASIN! T7IE TCIIEBYCHEFF APPROACH 
N.p. Grala (Civil Enjlnaarlnq Dapartmint, 
Princeton Unlvaraity, Princeton, Naw Janay, 
08541), E.F. Wool arid R.E . Stouct 

A now Intcraotiva multiple objaatlvo m*tho“ 
doiegy la applied to tho seasonal watar alio- 
oation problem. Linear optimisation And *JI" 
torlng procedures oro corabinod within a multi” 
objective framework in ordor to identify non- 
Uomlnated aolotiona OBnaclatod with randomly 
saniploJ oritsria vaators. Tho procadusa 
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Earthquake Prediction 

An International Review 

David W. Simpson and Paul G. Richards, editors 

The scope of the earthquake observation network haa rapidly 
Increased. Presented here Is research from scientists worldwide 
exploring geodetic, seismic, geomagnetic, geoelectric and 
geochemical observations with particular attention to crustal 
deformation. 


The Maurtoe Ewing Series covers 
convergent tectonics In a broad 
8peotrum of geophysical and 
petrologic studies. These volumes 
are Intended to give a survey of cur- 
rent studies In present and past 
areas of subductlon by utilizing 
multichannel seism Ic-refleot Ion pro- 
files, heat flow measurements, 
hypooenter locations, and volcanic 
rook compositions to bring out the 
processes and products of plate 
consumption. 
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Electromagnetics 


D77J Rrratta lanBtnq I At-viBiUitrlu Tamparit'ira rMll<l 
AH AiYUMTl RADIATIVE TRANSSIB Bonn, rug U58 If TilF 
DIRECT THYAIVAL mVERll jU GP III R 92 Ann HSU 7MPRRV 
TMCZ &»ni)Uei CHKIUEfA 

J. gusiunl ftabnrataty for Aln^ifhurla lolancoa, 
NABAAiFilUM ggau-B RlkgSit Ontar, Groanbalt, Hary- 
lanA, 23771), J. feiiaqf laid, »*8 fl. Rcoter 

A datalUJ Janarlpclnn la qivan of the direct eam- 
Futatiua of aiBiapharka tranmttianc* anj clear MJtunn 
iilUnca* for g(vn channalm uf histU anl hzo at ■ fune- 
Ugn of aLWHpharke ail autfira unadUiun*. oaaorva- 
ttana at* rugartl with calralatai rail anna Mrlnl 
Zraa coticatad auaanke raiHoKn hs. ua-lor mlaAr con- 
dtfloni, cxlcula-no brlghcran tuagwraturaa fur lha 
HIAgl oh. mule Sain a BU»hrl daviallnn of th* rrdar 
01 ‘ 7 * c ^jagUrai to obnatvaiiuna wsiia JOB channal* 
Ami» a •liUiii tavlatlou o| shot 1" c. oaail biases 
aca founl In sons channel* vklch can ba round b y an 
• ■pineal -tuning* wlln eoafrielanta which ba 
iwctiifully twKarel fro. too euut to oojthar. 
CouDariron ef calculation, with 'rwaoniiruct**- slur 
9* « uft.il a, data nadar 

ramalljr Olowjy eo»8itlo M . .hra mti^ely pootat 
agtaeMit, 9ha caiiaftca cslo'ilatkoo u shown to b* 

mmZlSXSJr ,or •‘▼’‘Meant l^raova-nt 

It t »‘F «*••«• d*,r#d*Ua« . 

k< * 1 **!••• 4 ”P‘ d tr *na*itt*neo 
atmoapharie vxvra.lu.ncw. ia a 
tuast|loa Of loquntm. pntlk, water Bust 0,0/1 )*, I 
^ aaakUl w,u ot cMinttion u 
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lanulaa from the enttro nondominatud sec, 
not luat the »nt of nandominateil axfcremo polnea, 
bv ooraputina tha nondominateil critacla vector 
*hat ie oloaaat to on ideal criteria vector oc-. 
cording to a weighted Tehebychaff metric. Un- 
like many othor multlcrleoria met hod a, tho 
Tc hahychaff procedure ia capable of finding 
solutions of highest utility which may not 
correspond to extreme point aalutione. The 
procedure la applied to the problem of water 
allocation in a river boa in whero a large 
number of conflicting objectives, including 
*„vironmental ohjectlvea, competo for the 
available supply, (multicriteria doalalon- 
making, water resource! managemont. 

Hst*r Paaour. tea., Papor 3W37AO 
1199 Daoaral (Gaotlrareal) 

LABQIATORT INVEST 10 AT 1DN3 0? STEAM FU>« IN A POROUS 
MEDIUM 

u, i, Harkalrath (D.S. analogical Survey, 

3«S HlddUfteid Ed. HS-94, Hanlo Park, Callfarola 
*4025 ) A- F. Koaoeh, and C. F. O'Neal ii 

RntrlamntB wore carried out in the laboratory to Mat 
a tha ary of transient flow of pure state In a untfora 
-oroua eidiuo. This theory la uaed in aodallng 
ptataura- crane loot behavior to vapor- doe inat ad 
ttatharaal ayacaes. Tranalsnt, auparhsacad-atMe-flov 

aspar leant* wro ran by bringing a cylinder of poroua 
Ht.ciel to a unifora Initial praq.*ura, and than asking 
* atip Increase la preiaura at ona and of cha aaapla, 
ublla aonltorlng tha praaaura-teanalaat braakthrough gt 
tha other and. It woe found In axparlnoata nu at 100 , 
119°, and U6°C that the Ua* raqutrad for iteoar 
prasaora transient! to prnpagaca through aa 
aneonaolidatad astarlal containing a*nd, lilt, and clay 
na 10 to 25 time* longer than predicted by conventional 
suparhaatad-ateaa-r lta) thnory. It 1* hypoth**lt*d that 
th* felay in tha ita*a-praa»ura tram loot waa causad by 
adsorption of at on tn tha porous ample. In order to 
account for atoaa adaorptlon, a oink tore vaa Included 
la tha coniarvatloa of aaaa iqoatlon. In addition, 
energy traaifar In cha ayaraa has to ba considered 

bacauaa latent beat ts rslasaad whan areas adsorption 
occurs, increasing tha tuple tonparatur* by at truth as 
10*C< Finally, it wa* racogalxad that the ataaa 
ptaatuta wan a tenet Ion or loch tha taaparacuto and the 
raunt of adsorption tn tho inpla. This function was 
aaauaod to ba an aqullibrlua adsorption laothera, which 
vi, dataraload by axparlaant. By aolving thn aodlflad 
out end energy equation* nuraerlcnily, eubjact tn the 
aaplrleal adaorptlon tootbarn relationship, axcallent 
lhaorstical alnulaclon of tbo •xparlnenta woi achieved. 
(Stem (low. Item adsorption, porous (tedium). 

Veter tetour. Be*., Paper 3M0718 
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ITU Cbralcal Coamoattloa and Chaolcs 1 Interaction* 
AIB-SEA FLUXES OF TRANSIENT ATMOSPHERIC SPECIES 
A. K. Thompson (National Canter for Atmospheric Reaoarch, 
Bouldat, CO 80307), 0. C. Zaflrlou (Vooda Hoi* Ocotno- 
graphlc InatltuLlon, Hoods Hole, HA 02543) 

Tho alr-eo-aea lluxoa of tha major roactlvo itopoa- 
obirlc gases and radicals have been saturated from tho 
cvn-layer etegnanc film nodal using ioneantret Iona 
appropriate for che unpolluted narlna troposphere and 
taking into account effect* ot tpocloa solubility end 
chemical reactivity on the exchange rate. Nearly nil 
of th* Lronoiora appear to bo limited by gas phase 
diffusion ia which cats the exchange rate ia equivalent 
to a conventional deposition velocity. The lergon 
fluxes are aiaoctatad with acid* (HNO, , HCI) and tho 
more abundant molecular end radical transients In tbe 
anusphor* (0j, H-0 2 , CHjOOH, DO-. CH^i : ). For the 
ocldo and other soluble gages, o.R. . 11-6; . H>OC>, 
addition of tainout and near-surface particular* sinks 
raducoa th* calculated alt-son (dry) lluxoa up to a 
(actor o( 2. 

Tha auoapbarlc Lnput to the ocoan I. nmallac chan 
aotlmaiad lo-sltu water product Loo fot ux>et apvciee 
considered. Exceptions ara NO } , CHjOOH and CH)0;, 
fot which tho aimoapharlc source excaede pleualblo 
cctinlc Boureai . 

Tn cob trial to tha bulk nqueoua and goa phaa# It 
•ppaara that the chemistry of 'the latorfacfol layer 
at tha sea surf tee 1* significantly Influenced by 
th# Influx of redlcol* and reactive oxidant! . Indaa d, _ 
-although * basic oaauraptlon.oC Uis-Um-Z lie— d«l-4a 
that mUrelayor raacclonn affect only tho oxthango 
teta, they may be aufl lelanciy lntonao ra chemically 
nodlfy the dll fusing gaioa. iAlr-ate gas exchange. 
BH-aurlice chaalotry. marine troposphere) . 

J. Caophy*. Rea,, orean. Papor 1C07A1 

JF20 Cllmitology 

OMEML CIRCULATION MODEL EXPERIMENTS ON THE 
CLIMATIC EFFECTS DUE TO A DOUBLING AND QUADRUPLING 
OT CAAMM DIOXIDE CONCENTRATION 
*. Vt iking ton (Nttloni) Center for Atmospheric 
Retairth, Box 3000, Bauldar, CO 80307) «nd 
G. Km hi 

A global, iptctrd atmospheric ganurtl clrcul*- 
tlon nodal lOCM) with an onorjy balanca 0ct»n 
formulation and rotllitlc gaography Is run. for 
doubted and quadrupled Uio protont amount of a»»- 
•Dharlc carbon dlotldo. All sxpBriwmti ar* 
cmarod to control runs with pronnt mounU jf 
«i2. *ho oiptrlmonte vto annually ivor«g*d solar 
terelnj. Tha globally averaged surface air «•- 
* B *•* doubled CO, oxparlnants Increait* 

I' 1 ?J or *•“ f, *Bd cloud forrmilatlon and l.J'C 
*° r conputad cloud caiot In tho quadrupled CO2 
teparlaant nith fixed clouds the surface elr 
Mapereture Increase Is 2.7*C and In the ccraputM 
eteud It Increase! 3,4-C. UimlM throughout the 
1* Df the order of t-l*C for the 
doubled C0j caui. An analyels of geographic 
•fMi of perslitont change in enow cover end eoll 
telsture die to a doubling of C0, for the flx*d 
1 Sr * h ®» o 9Bneref ritmt of the enof 

i. m! i 11- of the eoll In tropics and mtd- 

ittluidH ulU 1 Tncreaaei of enow depth In the 
peter region*. 

fil! 11 nerving due to IncreaMd 

“2 1« smaller then that found In other studleo 
GCKi ,tu * coupled to atmospheric 

J. Osophya. Raa. , Crean, Paper 3C0B50 
phanovann 

rhIJT!” 0r “*«* AMD BLECTRIC FIELD lW WB 
“•*** OF kAIMBRfiFg 

8. 2rnU' Oiatloool Saver* 8coru Lab., N0AA, 

Bormuj, OR 73069 , O.I.A.) R. DovUk ond 
F. Kafaapatra 

ekra?'*! ff 1 * thaoeitieil aoluCLons have b*sn 

j. „ l . t J| ,t talete the scosntridty of r*io- 

char 8* «d electric field*. The 
hUM. ,ne *.°* »hepB on eloetric field Id 
dbaatLa 0, 'i ln “5 l ** ‘PPa* 1 ® e,| ar coeammly 
eff.IT" , ! 0etrl « ,uu « 1“ eiouda hav. lit Lie 
fleiH. °?. dr °p ,h apa Whataaa foe aomouhac icrongor 
This ii . • r0Mth ln diatortioo is axploalvs. 

dtoM U , • lrT “ap#«tive of the chaege on th# 
rara.li 1. * «* •leatrle field, tb* 

a akatemmmg of drops u emhoacad by the 
increase lm eec«^ 

tha deep* 1 ** 1 * b * detaetad aa an anhaacamant of 
loeraelral** 11 * 1 ttitr taFleetivity. With 

*«Ktel electric field, drops eloo- 
NmIu a ^ •tatting from oblate Rhapa, 

-I** 111 * 1 and prelate ahapas 
F'e«ae “F" ml* ef charge ln this 

oral..* 11 t0 tehanca prsaaiitlng abldtsomso or 
luu^'^^oewettaity or raindropa, alietxio 

***■ Sel., Paper 300834 

Bf atmoapheF* with 
Ji!?i««teatlc wave, 

0r “WUTED polarization 
arecnWL raKTtosa 

“•«=«> AFB^l r oI?3" °aophy«lo* Laboratory/ LYS, 

Fova^arai.* 1 v “ developed rs simulate th# 

‘tea* n En. ■ *ad dprtvad fumc- 

ilnn,,. “J" 1 * Eton ■ coherent polar list loo 
gate the**#? 4 **’ mdel wea oaed to iovoetl- 
sy (tM * 01 * ot “it velocity veriaocm, radar 1 
•Factrel r‘ ,Bd dUfejentlal propagation 00 the 
• SyiES?-- paraLt^T loolode , , 

e *iot*il ” *"gte, elr velocity verteuoe. 
ticain, I ! 6 ' F rD P*|etioti dieteeca, relative 
‘•Fata^iil*.’"^' •*”* th * Fftetioo of acat- • • 

or «aicui!n* ptafertod Otlepfetloo. teeulu 
baavy ot W« acattetlng ftom light and • • 

* r » illrat 0L *' tv *' , *t qn elevation asgle of *0° 
temcUmoei*?!!?* ara coopered with the 

““"•1 forme obtain* from theory and dta- 


kuvaao In tartu or the utHrolotL.1 Infuroxtlon 
dortvebln Iron thvs. Tho fores of the spectral 
Fower ratio and the cross -spec teal nrpllruds 
ratio are strongly affected by air velocity var- 
iance and by receiver noise. However, lc epprara 
poaalbLe to Jurlve a good a. r Inat a of the Doppler 
air velocity from tha power spectra. Ihe croas- 
■poctral amplitude ratie ray ba of core general 
value lo analysis than previously thought, be- 
cause Its Doppler velocity domain 1* greater than 
that oi the spectral power ratio ln cha presence 
of no Iso. Dio absolute error of tbo propagation 
torn aa Limited from the croee-apectrel amplitude 
ratio la not strongly dependent on Lha raimfeli 
tate or propagation distance. However, It may 
bo difficult to extract datellud quantitative 
bsckacatter Information when significant propa- 
gation ai facta are present. (Radar, polarisa- 
tion. IU* scatter, raindrop, differencial propa- 
gation). 

ted. Set., Paper 3SDB27 

3780 acorn* 

DROP-SIZE DISTRIBUnQH MEASUREMENTS U CONVECTIVE 
STORMS WITH A VERTICALLY FilIHTlHG 35-GRx DOPPLER 
RADAR 

F. Pasqua luccl (HOAA/EBL/HeVB Propagation Labora- 
tory, R45x6, 323 Broadway . Bouldar, CO 60303) 
Homuceiunte at vortical tnefdsaca to convict ivo 
stoma with a 35-GRx pseudo-no las coded high- 
rasa tut loo radar ar Johannesburg, South Africa, 
ore dlscussod. Tha radar ia bistatic and hu th* 
capability to mueur* targets ec very abort ranges 
(■19 m). This capability le used to derive so 
accurate esperlmeDUl mseo valocity-reriapcivlty 
(v-Z) relationship in convective atone tyeceae. 

It la shown that at an altitude of 19 a the stan- 
dard davULlon of the date points fnu tha seen 
w-Z ralatieneblp ie about 0.25 m s' 1 , indicating 
that tha contribution of the vertical air velocity 
•t tbo low altitude of 19 m le tel* then about 
10. 3 m B - ' (951 confidence limit). The experi- 
mental v-2 relatloMbtp la than used to darlve 
drop-slee distribution! froa che measured Doppler 
•poctra la convective rainfall with high time re- 
solution (10 b) . Euea of tha measured drop-slee 
distribution*, and ths departure from the expo- 
nential nodal, are discussed and ralated to speci- 
fic kinematic features of the atom under study. 
For aieepla, drop-site distribution* Manured tn 
e severe squall line show a large abundance of 
smaller drops (*1.5 as in dierator) ln region, of 
wind sheer near the edges of the main downdraft 
core. A possible explanation of thlB large con- 
centration of Broiler drops Is forcing of tbs 
hydromateora caused by shear In tha horixontal 
wind that is gansrated by che divergence of the 
downdraft at tho ground. These observations show 
the usefulness of this radar oraeuresent technique 
to detect features of drop-site distributions (n 
convective system* end vsleto them co storm struc- 
ture and kinematics- iDtop-aUa distributions, 
convective a tonne, Doppler rads t Abnsrvat loos) . 
ted. ScL. , Paper 350829 


Oceanography 


4705 Boundary layer and exchange procosaas 
SUPERCOOLING AND ENERGY EXCHANGE MTAR THE ARCTIC OCEAN 
SURFACE 

E, L. Lewis (Fro ten Su! Research Group, Institute of 
Ocean Sc-lsoces, P.0. Box 8000, Sidney, British 
Columbia. V8I. 4B2) end R. G. Purlin 

Cendac t iv I tv-teopurs cure- depth < '!TD) aassursaonts 
rode north of Nvelberd, cantered around dl") lO’t. 
show regions In which tho surfaco caters are supor- 
cuoled to A depth of «h.->ut «n. At other location" 
wore. Atlantic water* adverted Into the area by (he 
West Ipltsbetgvn current are melting th# ses Ice. 

The resulting '«r*e horlzonlst *4linlrv gradient* 
ca.iuo tutrunlve levering will. Inver* nl depth *ene- 
tlruis being bolou their autlntn f reeling point. 

3uuerc»jl lug la explnlnod in term* of rha prueuru 
dependence nf f reel Ing temperature and tha a.lstance 
or Ice koala well he lew tho surfocn. It I* noted that 
tho h*at link for eucface f renting provided bv *up*r- 
cool Ing can bo of the seno order •" tLet available Iron 
heat I ■?** to tho elraoephcra. Al the ism lino *n 

S!!il Y ?iSIfh g 5 gyg i - ai - j?' 1 -" nl rari 8ff t h8 hM U - 

J. Caophy i. Pee., Creon, Papor IC08I6 


4710 Chenlcnl Ccrenugraphv 

A1H0BHIBIC CO, CONTENT IN TOE UST 120.000 YEARS 1 THE 
PUGSPHATE-ETTRACTIGN MODEL 

R. 6. Kolr (Dnlwareiiy d( California, Sen Diego, 

Ecrlppu Institution of Oceanography, La Jolla, CA 

^Broeckor M98’j*h»e propoond that during the rot root 
or the Hi econo in Ice shoots, «tm»iphorlc C0i IncroaMd 
bocauio of th* oxttectlan of phosphorus from th* ocean 
ol *■« I stfol rose. Using a time-Jopnndent box-model, 
we axsmine tho conaequences of tha phosphate extrac- 
tion hypothoeln over the lest 120.000 ymer*. n.nmlng 
that chsng* in cor# V28-238 le onalogou. to ee* 
lovol variation. Tho model take* Into account tha 
lots) COi and alkalinity bolaucn lo tho deep ••« ■“ 

In an 'uppor' reservoir coneleting of the *urr*c# 
ocoan and araosptera, which or* aeeumsd to be »« 
oqull Ibrlum. Dle«oluHon or deer*** c » lc J un MFbongl* 
■edimsnt id assumod to respond to the supply « 
pertlcutete c*rbonato from cho 'upper box and to sno 
dleiolvod aertoo»M-lon concentreUon or the dasp •••■ 
Assuming IQ 1 5 ®oia of pha.phoru* and 10" mote of 
carbon were extractod during dsgteciiilon. thn^ pi re 

dieted Increaes In pCOi U 54 ppm. “ieS yr 

follows thp ICO- volume foraing tenet loo 
lag, whteh is ths input residence tlm* of Wn M 
deep sea. The accumulation (supply mlnue dlB ! D *“f‘ on> 
of CsGOi and the percent preservatloo (accural at ion 
over supply) follow ths derivative of the 
function. Both »r# *1*1 ter ta tho *olutlnn index 
percent f re grant, of cots V 28 -2 36. te ” 

unislly good prarervation l# predicted d “J l « 
degtectetioa due to csrton agcrsccloa. If pho*pb 
but not carton le dsaumad to be extracted, th* 
aeeunilation of CoCOl varlee lltrlo, toroinlng o*ef * 
value oqulvsleot to th# tiver Input. 

J. Geophye. Re*., Frewt, Paper 3C0512 

saws— » ■»»"* 

W. D. H*rrl*on (Oenphyelcal in.tltute. g ^irereU y 
of Alaek*. Fstrbsnka, Ateeka, 99701), D. Muigrav# 

god H. 8. Rtehurgh . 

lie show how aurfaca wove «cclon can 1 M*om A* 
rate of traa.port of eolutee into a randy ee* bid 
by orders of rogoitod# vis a mschealn knouo « 
raochealcal dlopareion. It la molt effective fo 
Urge sediment permeability and thlcko***. b ^ . . 
■utfaca wav. aoplltode, and .hallow ««• * ^ 

for setting op th. appropriate £ 

given, it 1* valid when d , f ,r,1 ” f " , 

Th* dteparelon term contain* two mechanical dis- 
persion parameter* that can be netimste# roughly 
from axtatloB data when th# aedlaaojce an well 
sorted? Th. dl#p*c»1oq «o be 

anisotropic, oveo in boraB«<ieou., : 

Krrfi ssvrss 

ing of oubeea permafrost bagosth Pruihop Bay, AJsste. .. 
(Transport, esdlmsnt. waves). _ ___ 

J. Gsopbys, Res,, Green, Paper 3C00O2 • . I 

Particles and Fields- 
Interplanetary Space 

- T “ - 

SS^SuuSXZ r^-teTtJtescxih.d. 

ssIsWiSt 

oecmelonmUy be "m**™ 
cur* anisotropy lo hl^> epeed 
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551) Auroras (Power Spactrua) 

POWER SPECTRAL ANALYSIS 0E AURORAL OCOnUEBCF TOEQl'EHCT 
a. K, Bitveraan (Thystca Dspirtront, Bsatsn Cot lags, 1 
Chestnut Hill, HA, 02167), Ralph Shapiro 
Power spectral analyses hare bran carried out an a ; 
dele let of Bred! ib visual aurorae for the period 1721 
ta 1941. Bealdaa tha anticipated eleven yaar, annual 
and seal -annual eyelet, *n unexpactad peak nonr 1.4 
yaara In found. Tha amplitude nf chla tenet pea), 
white tma liar thia the 6-month and 12-montb pooka, la 
statistically significant at between cha five and ore 
parent level, end la found conatalontly in m sequent a 
ol spectra covering cunsscutlva, overlapping, 
approximately 22-year data sageenta, Tb* easi-annual 
variation becoas* eitrtmrly wash during tha prolongad 
aolnr activity alnlaua at tha haglMlng ol tha 

nineteenth century, and also abova anna lesamiug during 
che pro logged inter activity nlnlnun naar tb* beginning 
■ of th* twentieth cintury. Tha 1 .4 year p**k *bawa a 
atroag nodulatloa al about AS to 68 yaara, and an 
additioaal long tarn trend of th* Older of cintuel**. 

Th* origin of thl* peak Is uBloovn. (aurora*, psvar 
spictrun, pirlodlcltlaa). 

J. Geophye. tea., BIu*, Paper 3A0662 

SS1S (Aurorae) 

nUTPAL AND ION GAB EEATIHfl BT AURORAL ELECTROS 
PRECIPITATION 

H. H. Rets (Oaophyalcal (nitUoto, Unlvaraity of 
Alaika, Patrbuka, Alaska, 9970L), B. A. Emery, R, G. 

Robl* and K- Stannaa 

Th* phyilcal and chwicel procufs* rsipoamlbln Far 
neutral get hasting remitting (cm nargatio election 
bonbitdrant ot ch* otoolphars are quantitatively 
daicribad. The oautrel heating effioteocy, defined a* 
the local huting per unit energy dapoaltlan, ta 
evaluated for a range of typical auroral electron 
apeatra, and It l« shown thtt th* altitudo profile of 
th* efficiency te indapendont of tho electron 
tpeatram. Tha offlclaney le aonalttva te tha naatril 
ttmoipbare (coapoaieloa, damlty, cemperature) but 
dlffatencas can be mloimUsd by adoptlag a prsisura 
coord tu to In place of tho altitude. Over half the 
energy input rate sssooUced with energetic particle 
preolpitacton goes Into neutral halting while lot* 
than flva percent lead* to ton hasting. Tbo coupling 
between partlele precipitation and Joule hinting la 
dlecoHed, and * parmetorlisd Pad* r ran conductance 
cure* 1* preiented. 

J. Ceophyi, Pee., Blue, Papor JA0772 

5515 Auroral (Polar Cjp F -Layer Auroras) 

STRUCTURE A* Cl f HAH ICS Of IHE HlNICR POUR CAP F KEG 1 01/ 

J. Buchju (lonoiphrrlc PhrtlCi Branch, Air Force Gen* 
phyttti Lahcratcry, Htnstnri AF8. HA 01731), B. V. 

Re Initch, E. J. Weber, and J. G. Kiore. 

All tty Intel nq Dhotormter (AS IP) netturacentq tnd 
lonotphirlc ioundlnqt taken *t Ibuie, Greenland (86' 
CGL) In December 1979 tnd January 198.’ rc.ee 1 the 
large tcale orwnlltllan of the winter peter cap iono- 
sphere. Three grnuni of lorn htvo been identified: 
l. The oust oredantnant features are sun-al tgngd, 
generally unstructured, suhvlsull, F -region arcs, 
eitandlna for nor* then 1QD0 In (II nit of all sly 
field of vlev) across the polar cap. In nsneral, 
these arcs drift fron dawn to ■tis) at spneds hetwo*" 
100 and 250 n sec’ 1 , however stagflation of arc drift 
and drift reversals have bean observed. Die arcs ore 
proceed by soft particle precipitation; !. During a 
runnel tea My disturbed period the arcs disappeared and 
tern* patches ol enhanced F.reulon lanlziklnn drifted 
at speeds of 250 to 100 n sec’ 1 across the Mold nf 
dew in the anil-sunward direction. Fra' Ininary results 
fron the U/n antes E.plorer satellite do net Indicate 
anv Inca' lied sell electron precipitation Into the 
patches; 3. Un * *re occasions hnlh forns »ero 
Dhvtrved tiniltanenui'y. 

Both arcs and patches App«ar as strong localized 
Irreqularllles In the ionospheric soufldlnos. Ihe 
Doppler internet ion provided hy thi aircraft'* Uigi- 
sonde I2BP5, wav used to relate hachscAtter traces to 
Individual arcs or patches and to track Individual 
features over nor* than 1500 )q, The tire variation 
of measured Doppler .elncHteS Suggests SPBCMlar r«f 1 <-<- 

^llonfronetectrer^dans^j^jwiiiincerent^^iiocdateji^ 

aligned Irredutertlle*. * slrpte velocity filter 
applied to the lonniran JBU pemltled the generation 
Of rmoc-tlne chiracioriu les for selected tanliatlpn 
drift velocitloi. A tendency ter high veloclt lei to 
occur during regnelically active pmrlodi wi* found. 
The Ionospheric toundlngs shewed that the F- region 
arts are bands ef »nh«nced Ionization, Inhedded In * 
background lonospharo with a ban height If F J m y 
appro. Irately 25 U Vn and N # ru. -2 . I0» el en . 
The virtual hetahts 'n th* tenogrant did not change 
durlnq transit of the arcs through the zenith. During 
the active period! , the background ionization drooped 
to less than 1 1 10- el os’*, white the base heteht 
(h’E) noved up to heights above 100 kn. _JJe itrongly 
ionized patcha* (N na«-8 v 10 il cn ), h* 0 **'' 
were observnd to reach • nteliun virtual ramie or 
- 150 kn during the aenlth transit , leading during 
their passage through the zenith ta rapid h F fluctu- 
ations In th» ordor or M0 kn within rrtfluias. (’ 0, * r 
cap aurora*, polar cap F-teyar, atqltal Ionospheric 
sounding, ell-sky truglnq). 

Rad. Set., Paper 3S0361 

roURIZATl^BLECTniC FIELDS IM THE NIGHTTIME 

E l S! , UL»E , E C. 0. miter ISpnc. Phv.icA 

Reeaarch Laboratory, Dapertoant oC 

and Oceanic Science, Univaraity of 

tan Arbor, Michigan AS 109), R. A. Bahnke and 

C 'lncoheriaht* B 8C*tter radar mnnaMU had* 
in 1981 and 1982 era uaed to f , J*r® ln8 _ ;JJ5 
electrical conductivity ol the rlghttlTii B and 
F-reglona at Araclbo, Puerto Rico. The h*l#B 
DjBftarMn conductivity oc tn* r 


inttgratad Pea«r;en cond^tJvity ol tht "• 

ate Sr.*? -SW TfWj; 

condltlona wo* have S^i.S^the'jocrf 
haa little influanc® on nlghttima P 


Water Resources Monograph 7 

David F. Klblor, editor Urban 

Stormwater 

Hydrology 

A pracilcal guide io currom methods & models 
used In analyzing dHfeiem types of aiormwalor 
management problems 

Topics Include inleradton of land use and urban 
stormwater nanofl * Stcumwalar planning in lha 
urban metiaplex • Current design rainfall lesearch 

• Rainfall for water quality studies • Desk-top 
methods (or uiban stormwater calculation • Urban 
runoff processes • Pollution potential of storm- 
water a Role of ihe transport system • Data col- 
lection and Instrumentation ■ and more 

A major reference work for those Invalued in 
water resources lesearch. graduate students, prac- 
ticing engineer* and urban planners 

Contains Illustrative step-by-step examples ol 
ihe principal large-scale planning and design urban 
runoff models. Including such programs as STORM. 
SEMSTORM. 1LLUDAS. SWMM. RUN DUAL. 
HSPF and others 

* Illustrated a 2U1I pages • 30"^ Membei discount 

List price SIS. 

Orders under S50 mint be prepaid ^20; 
American Geophysical Union lagan 

2000 Florida Avt .NUI 1330 

Walking on. D C 20009 — 

Call BO 0-424-24 SB toll free a 162-6903 (local) 


SSSJ Nave propagation 

IN SITU MHASUktMt-VrS OF TH,V,»-10'..1 jPIIFHC VLI HkVC 
INJECTION 

£. M. Klnmer lSch-M,l of Elect rU.il En{lnccrlrig. 

Cc>rnel L Unlvorelly, Ithacj, Now Yorl, 14H53). f. 
arittatn. M. C. kclley, t). I. Cerprnier, anil M. J. 
Rvtraft 

VLF Wives XL 3.05 ill: iron Lhu SLpte. Aniaretlca 
tranioltler ware cont inuousiy aoilured li> electric 
and magnetic recelvere on a sounding raclvl a* the 
wavvi prupagaic-J through 1 he cieutral elrvkphurc and 
Into the lona%pk«To. The chevge from Wre-ir iu 
vlKular p-olarliallon was clearly ohsurvud almg *llb 
revere .iLtcniut lari of ihe VI F signal ln thu b- region. 
Inter faror.ee tic rcnurcftcnl t est-ibltshvJ tha lrJ<-' of 
rof reel Ion unJ provided an Independent cxl thrjl iv.n ef 
(he reckc-t bornv recwlvur*. Aji ujgnir bound on ilir Ml 
p-juor rajlatod Is cel 1 ruled lo hr L.7 1 IU 1 v«i, 
during a pczloJ when tha jmcnni wo -Ii ivun 11 II' ' 
10’ will*. The power collcj'cd vo bo enter ing »be 
lonaepheru Is tet-ocn 5 mid JflJ l> -">1!* ead Jr(< , "li 
an eivii!.|ii l«ni concerning the gwr.virte.il dm rlbul ivii 
el viri power. I VI F yrop.vgii Ion, imwaphort 1 . 

J, iTunphY*. k«*-. hl-ie, PAper JX'Mf'h 


haa little influence on niqncwme r 

■ lectrodynanfce. SlDult.ne^.raeaurera.nt.of 

ion end neutral . J'JJJ 

incona latent with tha hypotbaala that a fully 
developed oleetrlc pole citation (laid »• 
oanerated by dynamo action in the local p 
region. A bet tec e*planetion of our ratal tl 
i« 9 obtained by Including ^h* influance of 
pole rfgnt ion ilalda that orjglnatt in tha r 
region of the conjugate he«lephar«. iF-reglgn, 
elect deal conductivity, plaeae velocitlaa, 
polecizetlori llelde). . 

J. Ceaphy*. Re*., Blue, Paper IAMB 7 


SiSgK"nKOLAIimi or VLF BMUSTDHB TKHtini 

nu— iwu~. f >*r . 

■cl.noa Laboratory, 8 era ford Uaive tally. Stenfort, CA 
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alat eleo cram .dletxthac ion* art ibf **«■.» , 
r^vV/w. rfta. FeperSAMBf 


m-jlv-i aim I'FC-riF.Tic-. or v*>hwai:'-- rs.; '> 

I. 8. li.Min.<'e<iv.; 

\,rrpl jr.- tario, -7:18. ri-Jft’o' i. '••••• - • 

Dubrc«-!)r.V. -J. H)i <-no JI .) ■: T. ‘‘•issrail 

Hagr.etl- fluid <w.d r-l"«’' !■’» 'w; t- ,: Lf 

e.yti lrenre In Ltev FarO-'a fer-ero-x rwgi w. i. --* »v" 
uied, in cueijuncll»> win. ik.s-rk --lial. » • '. rr-.io’< 

«Uh geo-ezrlcml psra-.ULare ire Intern,*-, of IK' --jr- 
buienro mni iu-« r-rem* :-f «hv •JlnAnouri ol 
bsrketr eanlng prittni. il.<- B u. -ecrteil per.-rter* ir-J 
tn* distance of Ik.e c-baer.-e: Inn polnl Tran cr.r »««’ 
foreehoc). tojnlury end in* distance frv ik-e *r.a:r 
Burfmce. in* result* obielred all"- » rrekl'leer* 
dlscuselon of !w: basic pr- tten cf M-e I'r.yile* vf 
Corear.cck. Tnese or-e 11 «r.o retell role of mo:l- 
iitnictura *r.4/ar wave parLlcl* inwrictlon lm de'err.i- 
nlng the term of V>e tackatrearalmg ion dkeiriburiio* 
and 2) the physical reman 1 1-.* 4e«#r*lnlnB r, >-! «b»vr- 
ved eatiiratlon of the *0 Lurtv trance. 

J. Caophys. Pas., Blue, Piper 3*0597 

3720 Interaction* between aolar wind end cagneto- 
apluce 

REFLY TO COMMEKS BY If. J. HI IRE I LA 

B.V.U. Cowley (Bleckatt Laboratory, lapexlal CaLLege, 

Londob SOT ZBZ, II. B.) 

Ve haze reepoed to Relkkila'i eenseoMry on oar 

review of DO taaeereh m eoler wlnd-rogoetoaphare 
canplina, In which recent detailed avldaaco for cha 
occurrence ol day *18* reconueciloa vs* dlecussad 
tea*. Geaohye. Spec* M»y«., 2D, 331. 1982). 
fleet reject Heltklla'i vUwTbnT thaee ere two 
Indirectly related Maning* af ike *«™ zeoonoicclon . 
taoaamciion oeeure in * pteeme util* id alactrie 
field extern along m rognetic separator, enlm 
del lei Lion couetlmg both geural eituarlor.e where 
rtt uiMilc Hu* iriaiferi otter, me well as 
needy ateeme ee limit leg cnee. 
briefly disc use th* conaequancaa of Belkklla * 
hypo the el led MaDatlcaLly opea but mqLrtpotantial 
m^etopiuae. le iepolmted rat that the hypotbieU 
rraavu the simpl* explenatlMU provided by _ 

DuDiar'i rioooMcKlon hJiL f©f pff 

dependence of asmy msgnetoeptoi io WJ**"* 
ood that U relief an an naeraad geoeral existence 
of large rield-allgred voltage drepa otranrlhg 
an both eUti Of the meffMiepwie- H ««»■ 

Wholly unclear by what ptocaeee* iucb vellnge* 
raS b« BtatmiMd. or what evident* exiere ter 
their occurrence. By «on*r*»l* th# IStB 

obrarvmclene diesaieed In the mil* "»Jfi*** 
each detailed wlienem for Che 0 !„^* v,ld * 

raconneettam that the erigimel 
klalkklln'e eegguRlone largely tadpokaiee, U ■ 
being, coaelwdeathat the aagottdpsuta ob*#rvrtlon» 
are by no'uui Ineonaletent with the P c ° c '** 
nteyins « domtiuftt. rote In driving ragneioapjMle 
Boaveoclon. HelfcUU'e wraeptaW ptevlde.i-no , 
eubetxntleL'reewo Hf «*l« .cpnclu eton M 'd be 
modJEled. . ttmeenaectlba, ^iguteBpMrifl 

■ tov^*Goophy*. spxck to,:. Taper 3B»^ 

• Snm «A*W IN-WE IfAKH *8 

'■ Of *y.l« tai A.Ut»«qr. ltrtL«r»Uj 

■ tf.&!rMTSSv. »"« 9 BMlnt C. E. fteecta 

gmd.Iau>a*u-;rtat«epe«.tntarM tlfl » 
usdrobed Lw-fregnepoy »* tetter wave* tad ‘rmrp^ 

. SirtS^m iTthe rarth*. blMta»Fl»re un 
Hey urntbeter nvqe lmunchcd n»mr the pteetaj-euee tft 0 
■ ‘ faaon’tnced- In tareanent UHh roc out rinding* by -. 

•iiime wb mL-’ 1 lW9l ■ »• (ftaurvi «««• which return 
, te wpH-v tm. with rtew-eiiEdod «** 

;! ^rral Sftflte*. Honraver. vlvea rte grourb ol^i ^ 

pmth U Oglciuted ft»r web v*v*»r»»!luiiLng M •l*FbF <M l 

dtebrlhuUea ftraetlgn or the f« r“ glo q, 
thnt ter mU bhe y»»o* coantderad, -WM 
heooro* oegetlYe tatoro plneaepmueo reflective, UolVV* 
■ the total gain to mil value*. H»«, varae reach rero. 

• gain before reflection- JUi tt 05 •. 

demo Lac' at oblique vrupegAtteo *ngU«v 

. oeeot-m be Core reflection e*v> Mt.'lrovite 1 

that wa concept of cyclte ray 


w---. 

KS STfw’SXff'-SS.'S^w ' 

rtey tats root with difteramc elmqtreu Wbj* 1 " 1 .- ■ Srne;wt eL-' 1 lW9l . '»■*■ f° un ' i ’"*** wMch . 

, Other ■CEect* of !«■«** ■*£?Si25?l5ff rfpl* glB* ■ ’through the egagtprlnl tin* Tta’rej 

fne-nmq C08 *ml**iooe by " ntZld ahnrl- (2 -WO «*> I- Mroel v«te<' "*«"*■ *■“ rte • r5 ^ Xfc 

pel sad the fregerat ^nerarlanoT. ajdrtrata.« ■ _, h u o^iaateted tor web vsve.^Bumtea M «M»«1 
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